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- ABSTRACT

Reliable data on end-use load shapes are important for forecasting electricity demand in
least-cost utility planning. This report analyzes available residential end-use metered
data collected by California utilities to use with an electricity peak demand forecasting
model developed by the California Energy Commission. Representative daily load
shapes for four seasons are developed for seven residential non-space-conditioning end
uses. Hourly energy use for space conditioning end uses (central air conditioning and

room air conditioning) is modeled with matrices that express energy use as a function of
- time of day, temperature and humidity. Exploratory work to represent these matrices
with analytic functions is also presented.
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I. INTRODUCTION

Accurate forecasts of energy demand are important for least-cost utility planning. In particular,
demand-side management planning requires that forecasts represent in detail the load shape
impacts of the end uses affected by demand-side programs. End-use load data, however, are
scarce and expensive to obtain. The work described in this report analyzes recent metered data
from California utility studies, intended for use by the California Energy Commission’s (CEC)
peak demand forecasting model.

The California Energy Commission developed and uses a peak model to forecast electrical load
growth separately for each utility planning area in the state. The model calculates hourly loads
for a system peak day based on end-use-specific daily load shapes and seasonal allocation fac-
tors. It is part of a suite of interconnected models that are used by the Commission staff to
develop independent forecasts of energy and load growth for comparison to those submitted
biennially by the utilities.” In each forecasting cycle, CEC upgrades its models and data to
improve forecasting capability. As part of this effort, the commission has contracted with the
Energy Analysis Program of the Lawrence Berkeley Laboratory (LBL), through the University-
wide Energy Research Group at the University of California, to provide more recent data on
daily load shapes for CEC’s residential peak model. (CEC funding was supplemented with sup-
port from the Department of Energy’s Least-Cost Utility Planning project.)

The major purpose of the work reported here is to use available, measured, end-use hourly data
to develop new load shapes for the CEC residential peak model. The load shapes currently used
were derived from monitored load data, engineering estimates, and staff judgment. The moni-
tored data were not measured in California and are generally 15 to 20 years old. The engineer-
ing data have never been validated with measured data.

A second purpose of this project is to assist CEC staff in transforming the peak model into an
hourly load forecasting model. Forecasting hourly loads throughout the year will create connec-
tions between the demand forecast models and supply planning models used by CEC. We will
use our analysis to comment on the availability of end-use load data to support this transforma-
tion.

This report consists of seven sections following the introduction. In section II, we briefly sum-
marize existing documents that describe the formal structure of the CEC Residential Peak
Model. In section III, we describe our utility sources for data. In section IV, we report our
analysis for the non-conditioning end uses. In section V, we discuss results for the conditioning
end uses. In section VI, we compare the new load shapes to those currently used by CEC. In
‘section VII, we use our analysis to comment on additional areas for analysis and on prospects for
hourly load shape forecasting. In addition, the report also includes six technical appendices.
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II. THE CEC RESIDENTIAL PEAK MODEL

The analysis described in this report provides new load shape inputs for use in the CEC Residen-
tial Peak Model. We first present a brief review of the unique features of this model to help the
reader understand our results. A detailed treatment of the equations used by the model is pro-
vided in Appendix A.

The CEC Residential Peak Model (RPM) forecasts peak day residential electricity demands by
end use for each utility planning area in California. The RPM relies on forecasts of end-use
annual electricity consumption from the CEC Residential Energy Demand Forecasting Model.
However, the forecasts of annual electricity consumption are richer in detail than those accepted
by the RPM, so aggregations of end uses from the annual forecasts are required. For example,
the forecast of annual electricity use for refrigerators is developed separately for several vin-
tages, but the RPM produces only a single load shape for the end use called refrigerators. Table
II-1 summarizes the end uses of the RPM and indicates those analyzed in this report.

Table II-1. CEC Residential Peak Model End Uses

Non-Conditioning Condiﬁioning
Refrigerators * Central A/C - Single Family *
Freezers * Central A/C - Multi-Family

Water Heaters - Single Family * | Room A/C *

Water Heaters - Multi-Family Space Heating - Single Family
Clothes Washers * Space Heating - Multi-Family
Cooking *

Dryers *

Dishwashers *

Lighting and Miscellaneous
Television

Pool Pumps

Solar Backup

Solar Pool Pump

Solar Water Heater

* End uses analyzed in this study

In three steps, the RPM allocates annual residential electricity consumption, by end use, into an
hourly load profile for the system peak day. First, the model allocates the annual electricity con-
sumption to peak day electricity consumption. Second, it distributes the peak day electricity
consumption to hourly loads using daily load shapes. Third, the model sums the hourly loads
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across end uses to produce the total hourly residential loads for the peak day. The first two steps
are performed separately for non-conditioning and conditioning end uses.

For non-conditioning end uses, the allocation of annual energy to energy on the system peak day
is performed using fixed allocation factors. These factors are developed separately for four sea-
sons. Hourly energy use is determined by using normalized daily load shapes to allocate peak
day energy use to each hour.!

Accordingly, the analysis of non-conditioning load shapes in this study is presented in two steps.
First, we will present the seasonal allocation factors. These factors have been normalized to
represent the ratio of daily energy use in a season to average daily energy use (i.e. total annual
energy use divided by number of days in a year). Second, we will present separate daily load
shapes for each season. These load shapes, too, have been normalized. In this case, the values
presented represent fractions of total daily energy. This form of representation has the unin-
tended effect of making the seasonal daily load shapes look more similar than they really are.
Since daily energy use varies among seasons, the actual seasonal daily load shape must be found
by multiplying annual energy use times the seasonal adjustment factor times the daily load shape
values.

For space-conditioning end uses, allocation of annual energy to energy use on the peak day is
performed using a weighted average of weather conditions for the peak day and the two previous
days. Peak day energy use is allocated to hours of the day using a matrix of values that relate
energy use in a given hour to weather conditions for that hour. The weather conditions incor-
porate humidity and dry-bulb temperature.

In the present study, we have not re-estimated the weighting factors used by CEC to allocate
annual space conditioning energy use to the peak day. We have, however, developed new
matrices that relate peak day energy use to time of day and the temperature and humidity condi-
tions found at each hour. We also present results of our exploratory efforts to fit these matrices
with analytic functions. '

I This method assumes that, for a given season, energy consumed on the peak day for non-
. conditioning end uses is identical to that consumed by these end uses on non-peak days. The sea-
sons are winter (Dec.-Feb.), spring (Mar.-May), summer (June-Sept.), and fall (Oct.-Nov.)

II-2
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III. DATA SOURCES

Until recently, measured end-use load shape data were only available from a handful of limited
load metering experiments. Despite the high cost of collecting these data, several utilities have
recently begun large-scale projects. The best known include Bonneville Power Authority’s
End-use Load and Conservation Assessment Program [Stokes and Hauser 1986], Sierra Pacific
Power Company’s Energy Information Project [Sierra Pacific Power Company 1986], Pacific
Gas and Electric Company’s Appliance Metering Project [Pacific Gas and Electric Company
1987], and Southern California Edison Company’s Residential Appliance End-Use Survey
[Quantum Consulting 1988].

For this study, we were fortunate to use data from projects of the Pacific Gas and Electric Com-
pany (PG&E) and Southern California Edison Company (SCE). We were also able to analyze
some of the data collected by the San Diego Gas and Electric Company (SDG&E) from evalua-
tions of their residential load management programs. Appendix B reviews all data sources con-
sidered for the study.

We present background and unique features of these data in this section so the reader can com-
pare the resulting analyses to his or her needs. One example of limits on interpreting our data
comes from the PG&E metering project. The metering sites used by PG&E, were identified
through application of specific statistical sampling procedures. We did not incorporate the asso-
ciated statistical sampling weights developed by PG&E, however, so our analyses may not be
statistically representative of residential loads for the PG&E system. They are, nevertheless,
representative of residential loads for the specific sample of metered PG&E sites.

Table III-1 summarizes, for each end use, the number of households monitored by each utility.
As described in Section IV, not every end use was analyzed, and separate but closely related end
uses were combined into a single category. For example, heat pumps were metered by both the
PG&E and SCE studies but we did not analyze them because the CEC residential peak model
does not currently treat this end use separately from electric resistance heating. Another exam-
ple: PG&E metered several cooking technologies, but because the load shapes were very similar
and because the CEC model does not distinguish individual cooking technologies, we combined
them into a single end-use load shape for cooking.

I1I-1



- Table III-1. Summary of Residential Households in Utility End-Use Metering Projects‘1

Pacific Southern  San Diego
Gas &  California Gas &

Electric  Edison? Electric

analyzed in this study
Central A/C 384 39 85
Room A/C 55 21
Water Heater 72 50
Refrigerator 21 62
Freezer 28
Clothes Dryer 373 30
Clothes Washer 59
Dishwasher 17
combined into a single end use for this study
Stove-Range Top 91
Stove-Range w/Oven 199 19
Stove-Oven 28
Stove-Range, Oven

and Microwave 20

not analyzed in this study

Heat Pump 4

Heat Pump Compressor 52

Heat Pump Heating Strip 13

Resistance Heat 6

Microwave - 28

Misc. Kitchen Circuit 77

Gas Dryer 14

Television 16

Pool Pump 9 10

1. This table reports numbers of households metered by each utility study; the numbers of hourly observa-
tions contributing to the development of individual load shapes (aggregated across households) are
reported in detailed supporting tables contained in Appendix G.

2. Participation in SCE’s program was increasing throughout monitoring period; maximum number of
monitored households is reported.
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Pacific Gas and Electric

In 1983, PG&E began the first large-scale end-use load metering project in California [Pacific
Gas and Electric Company 1987]. The Appliance Metering Project (AMP) was designed to
measure load patterns of domestic appliances for a subset of PG&E residential customers. The
sample was drawn from single-family, owner-occupied residences in the PG&E electricity ser-
vice territory (which includes most of the northern two-thirds of California). The subpopulation
with central air conditioners, heat pumps, or a window/wall air conditioner in the hottest part of
the service territory were targeted for intensive sampling because PG&E wanted to determine
the contribution of these customer’s loads to summer peak loads. |

In each household, two end uses, in addition to total household load, were metered. Over the
whole sample, a total of seven end uses were metered: air conditioning, clothes drying, space
heating, refrigeration, water heating, cooking, and generic kitchen end use, which included all
end uses in the kitchen except cooking.

PG&E provided us with several data tapes, which included cleaned and validated end-use load
data (aggregated to half hourly loads) for 742 households for the years 1985 and 1986, responses
by load study participants to PG&E’s 1983 Residential Appliance Saturation Survey, survey
weights for calculating PG&E system-level statistics from the data (not used in the current
study), and hourly temperature from 25 PG&E weather stations along with codes that enabled us
to assign weather data to each metering site. All information that would identify individual cus-
tomers was removed by PG&E and replaced by a single variable, which identified households
across data sets.

In analyzing the PG&E data, we did not use the survey weights developed by PG&E.! Conse-
quently, our load shape analysis, although representative of the households metered by PG&E,
may not be representative of the end-use load shapes for all households in the PG&E service ter-

ritory.

Southern California Edison

In 1984, SCE began the second major end-use load metering project in California [Quantum
Consulting 1988]. The Residential Appliance End Use Study was designed to collect appliance
time-of-use demand profiles, to determine seasonal impacts on appliances, to target new applica-
tions for load management, and to evaluate new submetering equipment. Initially, only residen-
tial customers living in single-family dwellings with a consumption threshold of 800 kWh/month
for the summer months were chosen for metering. This consumption threshold was applied

1 Additionally, the responses to the PG&E survey were not required for our analyses.
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because SCE suspected that this level of consumption meant there were good opportunities to
shift loads off-peak and because direct load control programs are typically targeted to these cus-
tomers. SCE has since expanded its sample to include other types of customers, but we have
only analyzed data collected from the initial sample; as a result, the SCE sample analyzed is
much smaller than that of PG&E.

In each household, two end uses and total household load were metered. Data for a total of
seventeen end uses were collected, including central air conditioning, central heat pump, eva-
porative coolers, room air conditioning, refrigerator, freezer, range -- free standing and built-in
oven-range top, and microwave oven, clothes washer, clothes dryer -- electric and gas,
dishwasher, electric spa, pool pump, television, and waterbed heater.

SCE provided us with several tapes of five-minute-interval data collected during 1986. Because
this was SCE’s first year collecting data, the sample size increased throughout the year.
Although SCE also provided hourly dry-bulb temperature data from its own weather stations, we
used the more extensive weather data collected by the National Climatic Data Center to analyze
space conditioning end uses.

As with our analysis of PG&E data, we did not use survey weights in analyzing SCE data, so our
analysis of the SCE data is, similarly, representative of only those SCE consumers metered, and
may not be representative of the entire population of SCE residential customers.

San Diego Gas and Electric

The data used in this study were collected by SDG&E as part of its evaluation of the Residential
Peak Shift Project. This project involved direct load control of residential air conditioners, water
heaters, and pool pumps. Participation was voluntary, and no attempt was made to ensure parti-
cipation from a representative sample of SDG&E customers.

Monitoring in most cases occurred from 1982 to 1985. The data for each residence include total
load and either the air conditioner, water heater, or pool pump. In addition, the type, duration,
and frequency of load interruption was also reported.

SDG&E provided three types of information for our use: hourly load data for approximately 150
households participating in the direct load control programs, demographic information on hous-
ing type, and limited weather information (minimum and maximum daily temperatures).

Because of unusual circumstances in this metering project (on many days, cycling strategies
were in effect), the data collected by SDG&E were of limited use to us. In the end, we were
only able to develop an annual average daily load shape for water heating.

111-4
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IV. NON-CONDITIONING END USES

CEC’s residential peak demand model assumes that non-conditioning end uses are relatively
independent of weather. Although it captures seasonal influences, daily hourly load shapes are
assumed to be identical for peak and non-peak days.! Consequently, our analysis of non-
conditioning end uses has two components. First, the average monthly electricity consumption
in kWh is calculated for each service area; the monthly averages are summed to give seasonal
averages, and seasonal adjustment factors are calculated. Second, the average daily load shape
in each season is calculated. The daily load shape represents the fraction of the day’s electricity
consumption that occurs in each hour. In developing hourly load shapes, we combined data
from the half-hour prior to and the half-hour following the clock hour.

In this section, we present analyses separately for each utility. We present tabular summaries of
seasonal adjustment factors, graphical summaries for each set of daily end-use load shapes, and
commentary on the analysis. Following presentation of the analyses of conditioning end uses
(Section V), we make an initial comparison of all seasonal adjustment factors and daily load
shapes across utility studies and against existing data used by CEC in its forecasting model (Sec-
tion VI).

It is important to remember that each daily load shape has been normalized by the amount of
energy used in each season. One effect of this normalization is that the graphical presentations
of load shapes may incorrectly suggest that the loads are similar in magnitude both for a given
end use and across end uses. In the first instance, the reader should consider that the actual
loads developed by the CEC forecasting model will adjust the normalized loads up or down by
multiplication with the seasonal adjustment factors. In the second instance, the relative magni-
tude of the load shapes will be determined by the annual amount of energy (or UEC) accounted
for by a given end use.

We have reserved much methodological and tabular information from our analyses for appen-
dices. Methodological details (e.g. treatment of missing values) are documented in Appendix C.
Tables of the data used to develop our graphical summaries are in Appendix D. Appendix E
provides tables of statistical summaries from our analyses (e.g., number of hourly observations
contributing to a given load shape, variances about mean hourly load shape values, etc.).

I Although not currently designed as an hourly forecasting model for each hour of the year, the structure of the
CEC model implies that, within a season, weekday, and weekend daily energy use are also identical.
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Pacific Gas and Electric

We analyzed non-conditioning end-use load data from PG&E for refrigerators, water heaters,
clothes dryers, and four combinations of cooking appliances (see Table III-1). After we
analyzed the cooking data separately, the monthly energy consumptions and daily load shapes
appeared sufficiently similar to justify combining the four cooking appliance types into a single

cooking end use. 2

Table IV-1. shows seasonal adjustment factors developed for each of the four end uses (see the
discussion in Section II and Appendix A for a formal definition of the seasonal adjustment fac-
tors). The annual UEC for each end use (in kWh/year) is also presented to indicate the relative
magnitudes of the different end uses. For example, the annual UEC for water heating shows that
it is by far the largest end use of those metered by the PG&E project. Thus, when comparing
this daily load shape to that of, say, cooking, we can expect actual loads for water heating to be
at least ten times as large as those for cooking3; this is a consequence of our normalization pro-
cess.

Table IV-1. PG&E Seasonal Adjustment Factors and UECs

Winter Spring Summer Fall Annual UEC | Households
Appliance Dec-Feb Mar-May  Jun-Sep  Oct-Nov (kWh/yr) Metered
Refrigerator 0.88 0.94 1.13 0.99 1924 21
Water Heater "~ 1.20 1.04 0.80 1.04 4012 72
Clothes Dryer 1.15 1.01 0.88 1.01 892 373
Cooking” 1.10 0.99 0.89 1.08 381 338

* Includes stove-range top; stove-range/oven; stove-oven; and stove-range/oven/microwave.

The seasonal adjustment factors for cooking, clothes dryers, and water heaters indicate increased
use of equipment in the winter and reduced use during the summer. Adjustment factors for the
refrigerator show the opposite pattern. Anecdotal evidence on increased use of refrigerated

2 In addition, the current version of the CEC model only forecasts peak demand for a single cooking end use.

3 That is, the UEC found in the data for water heating is at least ten times that found for cooking. Consequently,
the amount of energy to be "spread" under the water heating load shape by the forecasting model is ten times that
which will be "spread" under cooking load shape. In fact, different saturations of these end uses and the actual
UECs used by forecasting models will increase or decrease the relative differences between these load shapes on a
systemwide basis.



products during the summer season and on weather influences on refrigerator compressor opera-
tion is consistent with the observed pattern, but caution in interpreting these results is warranted
because of the relatively small number of households metered for this end use compared to the
other three end uses. S

The daily load shapes for refrigerators show a consistent diurnal pattern of gradually increasing
use through the day, reaching a maximum in the late afternoon, and declining through the even-
ing hours (see Figure IV-1). The range of variation over the daytime hours is much smaller than
that found for other end uses, but is not flat, probably because of a combination of behavioral
and weather influences.

The daily load shapes for water heating were developed from a somewhat larger sample of
households than those for refrigerators (72 vs. 21). These data indicate a very strong double
peak for water heater use, with the morning peak being slightly higher than that for the evening
(see Figure IV-2). This trend is consistent in all seasons.

The very large sample of households metered to develop daily load shapes for clothes dryers
(373) gives us confidence in our analysis. Although seasonal variations are pronounced (see the
seasonal adjustment factors in Table IV-1), daily load shapes are quite stable across seasons.
The load shape rises to a maximum value shortly before midday, drops to a plateau throughout
the afternoon and early evening hours and then rapidly falls to a minimum value for the morning
hours (see Figure 1V-3).

As with clothes dryers, the large numbers of cooking appliances metered by the PG&E study
(338) suggest that our load shape accurately represents the "norm" for these appliances. Despite
seasonal variations in total energy use, the daily load shapes are quite similar. They are charac-
terized by a dramatic and very sharp peak value in the early evening (dinner) hours. Daytime
use is relatively flat up to this point, and late night use is essentially zero (see Figure IV-4).
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PG&E REFRIGERATOR
Daily Load Shape

Percent of Daily Total En_ergy

2
1+
O . [ I | | { ] | | 1 | ]
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— Winter (Dec-Feb) = - Spring (Mar-May)
— Summer (Jun-Sep) : - Fall (Oct-Nov)

Figure IV-1. PG&E Refrigerator - Daily Load Shape. Unweighted LBL analysis of PG&E end-use metering
data recorded during calendar years 1985 and 1986 from 21 households. Analysis involved com-
bining data from the half-hour prior to and the half-hour following the clock hour. The data have
been normalized and expressed as fractions of total daily energy used in a given hour; they must
be combined with the seasonal adjustment factors and the annual UEC to derive actual kW load
shapes (see Table IV-1).
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PG&E WATER HEATING

10

Figure IV-2,

Daily Load Shape

Percent of Daily Total Energy

| ] i 1 i | | | | | |
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Hours

—— Winter (Dec-Feb) = - Spring (Mar-May)
—— Summer (Jun-Sep) Fall (Oct-Nov)

PG&E Water Heater - Daily Load Shape. Unweighted LBL analysis of PG&E end-use meter-
ing data recorded during calendar years 1985 and 1986 from 72 households. The analysis was

.performed by combining data from the half-hour prior to and the half-hour following the clock

hour. The data have been normalized and expressed as fractions of total daily energy used in a
given hour; they must be combined with the seasonal adjustment factors and the annual UEC to
derive actual kW load shapes (see Table IV-1).
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PG&E CLOTHES DRYER
Daily Load Shape |

Percent of Daily Total Energy
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Figure IV-3. PG&E Clothes Dryer - Daily Load Shape. Unweighted LBL analysis of PG&E end use meter-
ing data recorded during calendar year 1985 and 1986 from 373 households. The analysis was
performed by combining data from the half-hour prior to and the half-hour following the clock
hour. The data have been normalized and expressed as fractions of total daily energy used in a
given hour; they must be combined with the seasonal adjustment factors and the annual UEC 1o
derive actual kW load shapes (see Table I'V-1).
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PG&E COOKING
- Daily Load Shape

Percent of Daily Total Energy
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Figure IV-4. PG&E Cooking - Daily Load Shape. Unweighted LBL analysis of PG&E end use metering data
* recorded during calendar year 1985 and 1986 from 338 households. The analysis was performed

by combining data from the half-hour prior to and the half-hour following the clock hour. The

data have been normalized and expressed as fractions of total daily energy used in a given hour;

they must be combined with the seasonal adjustment factors and the annual UEC to derive actual

kW load shapes (see Table IV-1).
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Southern California Edison

From the data provided by SCE, we analyzed eight end uses including refrigerator, freezer,
cooking, dishwasher, clothes washer, clothes dryer, television set, and pool pump. We
developed seasonal adjustment factors for all, but we did not do daily load shape analyses of the
television set and pool pump data, partly because of time constraints and small sample size.

As with our analysis of the PG&E data, this analysis uses unweighted results from the SCE
Residential Appliance End Use Survey. Unweighted results are especially appropriate because
of the small number of households monitored.* The number increased throughout the data col-
lection period; the numbers of households reported refers to the maximum number of households
considered in our analysis. The small number of households contributing data for our analysis
means extra caution in interpretation of results.

Table IV-6 presents the seasonal adjustment factors and annual UECs for each end use. As in
the PG&E data, the refrigerator is clearly the largest non-space conditioning end use metered.
Direct comparisons with the PG&E data will follow in Section VI.

Table IV-2. SCE Seasonal Adjustment Factors and UECs

Winter Spring Summer Fall Annual UEC | Households
Appliance Dec-Feb  Mar-May  Jun-Sep  Oct-Nov (kWh/yr) Metered
Refrigerator 0.84 1.08 1.09 0.93 1691 62
Freezer 0.92 0.93 1.09 1.05 1247 28
Cooking 0.95 1.07 1.02 0.94 226 19
Dishwasher 1.14 1.00 0.82 1.15 g1 30
Clothes Washer 1.01 1.02 1.00 0.96 78 59
Clothes Dryer 1.05 1.02 0.97 0.97 922 17
Television Set 1.11 1.29 0.79 0.81 215 16
Pool Pump 1.06 0.94 0.83 1.33 401 9

* We did not estimate daily load shapes for the television set and pool pump

We were surprised to find apparent differences in the seasonal adjustment factors for refrigera-
tors and freezers. We had expected to find close agreement between these two end uses because
other "linked" end uses, which are generally thought to operate either together or in sequence

4 SCE has continued to expand the size of its sample, but we have analyzed only the first-year results from the
project.
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(for example, clothes washers and clothes dryers) are much closer. It is also difficult to conclude
much from the analysis of the television set and pool pump because of the relatively smaller
number of households metered.

Despite apparent seasonal differences in energy use, the daily load shapes for the refrigerator
and freezer are quite similar across seasons and when compared to one another (see Figures IV-5
and IV-6). Loads rise gradually throughout the day, peak in the afternoon/early evening, and
then decline to a minimum value at night. We observe that the freezer reaches a maximum value
somewhat earlier than the refrigerator. . However, the range of variation during the daytime hours
is smaller than that of many other end uses.

The daily load shape for the SCE cooking data is presented in Figure IV-7. Although in each
season a dramatic peak occurs in the early evening, the daily load shape for winter peaks approx-
imately an hour earlier than the peaks in the other seasons. Conclusive explanations for this
finding are difficult, and the relativé]y small number of households contributing to this load
shape (a maximum of 19) makes definitive interpretation difficult. The daily load shapes for all
seasons are relatively flat during the other daytime hours and show little use at night.

We expected to find close similarities between the daily load shapes for the clothes dryer (Figure
IV-8) and clothes washer (Figure IV-9) because these end uses are typically used sequentially.
Although we did observe similarities in the seasonal adjustment factors, comparison of the daily
load shapes only produced agreement on the overall shape. For both end uses, loads rise fairly
rapidly from negligible values in the early morning to a maximum value around lunchtime, then
declining in the late evening. For fall and summer, however, the clothes dryer load shape does
not rise to a single peak value, but is more spread out over all hours of the day. This pattern is
somewhat different from that of the corresponding clothes washer load shape (especially for the
summer season). The large number of households metered (a maximum of 28 for the clothes
dryer and a maximum of 59 for the clothes washer) suggest that these patterns may accurately
represent typical use.

The daily load shape for the dishwasher peaks in the morning and again in the evening (see Fig-
ure 1V-10). There are noticeable, almost random, differences between the daily load shapes for
each season. We suspect these differences are, in part, a result of the small number of house-
holds metered for this end use (17).
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- SCE REFRIGERATOR
- Daily Load Shape
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Figure IV-5. SCE Refrigerator - Daily Load Shape. Unweighted LBL analysis of SCE end use metering data
recorded during calendar year 1986 from a maximum of 62 households (sample size increased
throughout the metering period). The analysis involved combining data from the half-hour prior
1o and the half-hour following the clock hour. The data have been normalized and expressed as
fractions of total daily energy used in a given hour; they must be combined with the seasonal
adjustment factors and the annual UEC to derive actual kW load shapes (see Table IV-2).
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SCE FREEZER
Daily Load Shape
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Figure IV-6. SCE Freezer - Daily Load Shape. Unweighted LBL analysis of SCE end use metering data
: recorded during calendar year 1986 from a maximum of 28 households (sample size was increas-
ing throughout the metering period). The analysis was performed by combining data from the

half-hour prior to and the half-hour following the clock hour. The data have been normalized and

expressed as fractions of total daily energy used in a given hour; they must be combined with the

seasonal adjustment factors and the annual UEC to derive actual kW load shapes (see Table 1V-2).
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SCE COOKING
Daily Load Shape
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Figure IV-7, SCE Cooking - Daily Load Shape. Unweighted LBL analysis of SCE end use metering data
recorded during calendar year 1986 from a maximum of 19 households (sample size was increas-
ing throughout the metering period). The analysis was performed by combining data from the
half-hour prior to and the half-hour following the clock hour. The data have been normalized and
expressed as fractions of total daily energy used in a given hour; they must be combined with the
seasonal adjustment factors and the annual UEC to derive actual kW load shapes (see Table 1V-2).
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Figure IV-8. SCE Clothes Dryer - Daily Load Shape. Unweighted LBL analysis of SCE end use metering
data recorded during calendar year 1986 from a maximum of 17 households (sample size was
increasing throughout the metering period). The analysis was performed by combining data from
the half-hour prior to and the half-hour following the clock hour. The data have been normalized

. and expressed as fractions of total daily energy used in a given hour; they must be combined with
the seasonal adjustment factors and the annual UEC to derive actual kW load shapes (see Table

IV-2).
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SCE CLOTHES WASHER
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SCE Clothes Washer - Daily Load Shape. Unweighted LBL analysis of SCE end use metering
data recorded during calendar year 1986 from a maximum of 59 households (sample size was
increasing throughout the metering period). The analysis was performed by combining data from
the half-hour prior to and the half-hour following the clock hour. The data have been normalized
and expressed as fractions of total daily energy used in a given hour; they must be combined with
the seasonal adjustment factors and the annual UEC to derive actual kW load shapes (see Table

1V-2).
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Figure IV-10.  SCE Dishwasher - Daily Load Shape. Unweighted LBL analysis of SCE end use metering data
recorded during calendar year 1986 from a maximum of 30 households (sample size was increas-
ing throughout the metering period). The analysis was performed by combining data from the
half-hour prior to and the half-hour following the clock hour. The data have been normalized and
expressed as fractions of total daily energy used in a given hour; they must be combined with the
seasonal adjustment factors and the annual UEC to derive actual kW load shapes (see Table 1V-2).
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San Diego Gas and Electric

The unusual nature of SDG&E data reduced the amount of analysis possible. Essentially, once
~ cycling days were deleted, there were few data to support either daily load shape analysis of pool
pumps or seasonal adjustment factors analysis for both pool pumps and water heaters. Conse-
quently, we present only a single daily load shape for water heaters.

The water heater load shape has both morning and evening peaks (see Figure IV-11). The
number of households metered was relatively large (50), and the load shape is consistent with
that found from a larger sample of PG&E data. Load shapes will be compared directly in Sec-
tion VL
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Figure IV-11. SDG&E Water Heating - Daily Load Shape. Unweighted LBL analysis of SDG&E end use
metering data recorded during calendar years 1982 through 1985 from a total of 50 households.
The analysis was performed by combining data from the half-hour prior to and the half-hour fol-
lowing the clock hour. The data have been normalized and expressed as fractions of total daily
energy used in a given hour; they must be combined with an annual UEC to derive actual kW load

shapes.
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V. CONDITIONING END USES

The CEC’s Residential Peak Demand model is unique because it forecasts daily and hourly loads
and expresses conditioning energy use (cooling and heating) as a function of time and weather
(see Section II and Appendix A for more details of the CEC’s model). We developed new time,
and temperature and humidity matrices (also referred to as time-temperature matrices) from the
metered data, including separate matrices for central air conditioners and room air conditioners
from the PG&E and SCE metered data. We did not re-estimate the coefficients used to deter-
mine the amount of energy consumed on the peak day.

The analysis consisted of binning and summing the hourly household conditioning loads by time
and temperature-humidity index (THI).! To produce the average load, we divided the summed
load by the number of observations for a given time and temperature combination. Appendix C
describes the binning in detail. Appendix D contains tables of the raw, average-load time-
temperature matrices. These raw matrices are not, in our opinion, suitable for use in the CEC’s
model because of statistical fluctuations between nearby bins and, more importantly, because
there are many time and THI combinations for which we had no data. Appendix F describes
exploratory analysis for fitting the empirical data with analytic functions in order develop a com-
plete matrix of values.

Pacific Gas and Electric

We developed separate time-temperature matrices for central air conditioning and room air con-
ditioning from the PG&E residential load data.2 Figures V-1 and V-2 illustrate raw average load
data.

The absence of data for many of the higher THI values leads to a very jagged edge above which
observations were not available because temperatures remained in a limited range during the
metering period. Empirically, the only recourse is to extend the metering period and hope that
subsequent summers bring higher temperatures.

Despite the relatively large numbers of households that provided metered data (384 for central
air conditioners and 55 for room air conditioners), we observe significant unevenness in average
load values. This unevenness is evident both for a given hour across increasing THI values and
for a given THI across the hours of the day.

1 For heating, which we did not examine, the only weather parameter is of dry-bulb temperature.

2 PG&E also supplied data on central resistance space heat and on heat pumps. These data are not presented in
this study because the number of households monitored for central space heat was low (6) and because the CEC
model does not forecast heat pump load shapes separately from those for resistance electric heating.



The absence of observations at the highest temperatures and the existence of non-linearities
throughout the matrices motivated us to explore the use of analytic functions to fit the data with
"smoother" surfaces. These preliminary results are described in Appendix F.

Southern California Edison

We also developed separate time-temperature matrices for central air conditioners and room air
conditioners from the SCE residential load data. Figures V-3 and V-4 illustrate these data.

Generally- speaking, the same comments made previously about the lack of high THI conditions
and about unevenness adjacent to almost any given observation hold true for the SCE data as
well. With the SCE data, however, smaller numbers of metered households (a maximum of 39
for central air conditioning and 21 for room air conditioning) are also probably part of an expla-
nation for the characteristics of the matrix.
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Figure V-1. PG&E Central Air Conditioning Time-Temperature Matrix. Unweighted LBL analysis of
PG&E end use metering data recorded during calendar year 1985 and 1986 from 384 households.
- ‘Energy use is presented as a function of weather, represented with a combined measure dry bulb

temperature and humidity (temperature-humidity index or THI) and time of day.
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Figure V-2, -  PG&E Room Air Conditioning Time-Temperature Matrix. Unweighted LBL analysis of
PG&E end use metering data recorded during calendar year 1985 and 1986 from 55 households.
Energy use is presented as a function of weather, represented with a combined measure dry bulb
temperature and humidity (temperature-humidity index or THI) and time of day.
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Figure V-3.

SCE Central Air Conditioning Time-Temperature Matrix. Unweighted LBL analysis of SCE
end use metering data recorded during calendar year 1986 from 39 households. Energy use is
presented as a function of weather, represented with a combined measure dry bulb temperature

and humidity (temperature-humidity index or THI) and time of day.
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Figure. V-4, SCE Room Air Conditioning Time-Temperature Matrix. Unweighted LBL analysis of SCE

- end use metering data recorded during calendar year 1986 from 21 households. Energy use is
presented as a function of weather, represented with a combined measure dry bulb temperature
and humidity (temperature-humidity index or THI) and time of day.
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V1. COMPARISON WITH EXISTING CEC LOAD SHAPE DATA

In this section, we compare the load shape data developed in this study with those now used by
CEC. First, we examine seasonal adjustment factors for allocating non-conditioning annual
electricity consumption to the peak day. Second, we examine peak day load shapes for the non-
conditioning end uses. Third, we examine the time-temperature matrices developed for central
air conditioning and room air conditioning. Because direct comparison of the matrices them-
selves is difficult, we have introduced weather data for a typical hot day in several California cli-
mates in order to compare the load shapes that might be generated by use of the matrices to fore-
casted peak demand.!

Non-Conditioning Seasonal Adjustment Factors

Table VI-1 compares the seasonal adjustment factors currently used by CEC to those developed
from the PG&E and SCE data. The percentage differences from the values used by the CEC are
reported, along with the annual UEC from integration of the metered data, and the number of
metered households from the two studies. |

We find agreement in seasonal adjustment factors between those used by CEC and those
developed in this study within 10% for all end uses except the SCE refrigerator (winter and
spring), the SCE freezer (fall), the PG&E and SCE cooking (fall - PG&E, winter and summer -
SCE), the SCE and PG&E clothes dryer (fall), the SCE dishwasher (fall), the SCE television
(spring and summer), the SCE pool pump (all seasons). These differences are probably most
important for the SCE refrigerator, the PG&E cooking, and the PG&E clothes dryer, because for
these end uses, large numbers of households were metered suggesting that the results are accu-
rately ‘representative of some kind of "norm". For the clothes dryer, this observation is rein-
forced by the consistently higher fall season adjustment factors found in both the PG&E and
SCE studies. The same observation (although the results are opposite in sign) also applies for
the winter season adjustment factor for the refrigerator. Where other large differences are found,
the small numbers of households metered (especially, the SCE television set and pool pump)
prevents meaningful interpretation of these differences. :

1 The comparison is illustrative only. CEC selects system peak day weather data from an analysis of historic
weather and system peak conditions (see Appendix A). Strictly for purposes of comparison, we have selected data
for typical hot days from a data tape of synthetic, average weather.
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Table VI-1. Comparison of Seasonal Adjustment Factors

Spring

Winter Summer Fall Annual

i Dec-Feb Mar-May- Jun-Sep Oct-Nov UEC? Households

Appliance (%)1 (%) (%) (%) | (kWh/yr) Metered
Refrigerator
CEC 0.96 0.97 1.13 0.92
LBL-PG&E 0.88 83 094 31 113 00 0.99 7.6 1924 21
LBL-SCE 084 -125 108 113 1.09 35 093 1.1 1691 62
Freezer '
CEC 0.96 0.97 1.13 0.92
LBL-SCE 0.92 42 093 41 109 35 105 141 1247 28
Cooking ,
CEC 1.06 1.05 0.89 0.97
LBL-PG&E 1.10 38 099 -57 0.89 00 108 113 381 338
LBL-SCE 095 -104 107 19 1.02 146 094 -3.1 226 19 -
Clothes Washer ‘ |
CEC 0.99 1.01 0.97 - 103
LBL-SCE 1.01 20 102 10 1.00 31 09 -68 78 .59
Clothes Dryer :
CEC 1.15 1.01 0.97 0.79
LBL-PG&E 1.15 00 101 00 0.88 93 101 278 892 373
LBL-SCE 1.05 8.7 102 1.0 097 00 097 228 922 30
Dishwasher
CEC 1.06 1.05 0.89 097 ‘
LBL-SCE 1.14 75 100 -48 082 79 115 186 81 17
Water Heating ‘
CEC(PG&E) 1.11 1.03 0.88 0.96
LBL-PG&E 1.20 81 104 10 0.80 9.1 1.04 8.3 4012 72
Television Set
CEC 1.14 0.97 1.00 0.87
LBL-SCE 1.11 26 129 330 079 '-2] 0 0381 -6.9 215 16
Pool Pump .
CEC 0.84 0.84 1.33 0.84
LBL-SCE 1.06 262 094 119 083 -376 133 583 401 9

1. Percentage differences are expresséd relative 1o the current values used by the CEC Residential Peak Model.

2. Unweighted annual UECs developed from integration of the metered data have been presented for purposes of comparison; they

should not be confused with systemwide UECs applicable for forecasting.
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Non-Conditioning Daily Load Shapes

Figures VI-1 through VI-7 compare daily load shapes for: refrigerator, freezer, cooking, clothes
dryer, clothes washer, dishwasher, and water heating. For each end use, the y-axis has been re-
scaled to a common value (where necessary) to facilitate visual comparison.

The refrigerator daily load shapes that were developed from the analysis of the PG&E and SCE:
data are very similar to those used currently by CEC (see Figure VI-1); they are also quite simi-
lar to each other (despite a three to one difference in sample sizes for these two studies). This
suggests that the daily load shape for refrigerators is reasonably well-defined. From a sample of
62 SCE households, a more important source of differences for this end use is the seasonal
adjustment factor; we found lower winter and higher spring energy use than current CEC figures.

The freezer load shape developed from the SCE data exhibits greater diurnal fluctuation than the
one used currently by CEC (see Figure VI-2). As previously noted, the load shape closely
resembles that for the refrigerator, with a slightly earlier peak load. However, the number of
households metered for this end use was comparatively small (28).

The cooking load shapes are quite similar to one another (see Figure VI-3), with one exception.
Both sets of load shapes we analyzed, especially those from the PG&E data, appear to peak
slightly later than the load shapes currently used by CEC. The load shapes developed from the
PG&E data also have a slightly higher peak value than the ones developed from the SCE data.?
The numbers of households metered by PG&E were substantially greater than those metered by
SCE, in part because several combinations of cooking appliances metered by PG&E were
merged into a single end use for this study.

The clothes dryer and clothes washer load shapes developed from the PG&E and SCE data differ
significantly from those used by CEC (see Figures VI-4 and VI-5). The peaks found in this
study are lower and less pronounced, and loads are more uniformly spread over the other "on"
hours. The start and stop times of the shoulder periods remain similar to those in the CEC load
shapes. We note that the load shapes developed in this study came from relatively large samples
of households (especially for the clothes dryer from the PG&E data, which came from a sample
of 373 households).

The dishwasher load shape developed from the SCE data differs visibly from that used by the
CEC (see Figure VI-6). As with the differences found for the comparison of our data and CEC’s
for clothes washers and dryers, the peak values are lower and loads are more uniformly spread

2 The higher peak value refers to a greater percent of total daily energy occurring in this hour. Actual loads are a
function of total energy for the year and the seasonal adjustment factors.

VI-3



over the "on" hours. We also find a slight bimodal pattern to the load shapes, with both morning
and and evening peaks, which is only evident in the CEC load shape for the winter season. The
SCE sample for dishwashers was, however, quite small (17 households).

The water heating load shapes developed from the PG&E data and those used by the CEC are
quite similar (see Figure VI-7). Both exhibit a morning and evening peak, with the morning
peak being slightly higher than the evening peak. The analysis of the PG&E data suggests that
the morning peaks truly are higher, which is consistent with the CEC load shapes. The analyses
of 4PG&E and SDG&E data -both show much smaller differences between morning and evening
peaks than does the load shape used by the CEC. The analysis of PG&E data was based on a
sample of 72 households.
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Figure VI-1. Load Shape Comparison - Refrigerator. Comparison of LBL’s analysis of metered data
(gathered by PG&E and SCE) to the daily load shapes currently used by the CEC Residential
Peak Model. The PG&E daily load shape was developed from an analysis of 21 households.
The SCE daily load shape was developed from an analysis of 62 households.
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Figure VI-2.

Load Shape Comparison - Freezer. Comparison of LBL’s analysis of metered data gathered
by SCE to the daily load shapes currently used by the CEC Residential Peak Model. The SCE
daily load shape was developed from an analysis of 28 households.
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Figure VI-3. Load Shape Comparison - Cooking. Comparison of LBL’s analysis of metered data gath-
L ered by PG&E and SCE to the daily load shapes currently used by the CEC Residential Peak
Model. The PG&E daily load shape was developed from an analysis of 338 households. The

SCE daily load shape was developed from an analysis of 19 households.

CEC COOKING PG&E COOKING

Daily Load Shape Daily Load Shape
o Percent of Daily Total Energy o Percent of Daily Total Energy
2
15 A 18
10 or
5
[3s
0‘ L 1 1 1 i 1 | 1 1
o T 0O 2 4.8 8 10 12 14 18 18 20 22 24
0 2 4 6 8 10 12 14 18 18 20 22 24 Hours
Hours '
— Winter (Dec-Feb) --- Spring (Mar-May)
Winter Summer — Summer (Jun-Sep) © Fall {Oct+Nov)

SCE COOKING
Daily Load Shape

o Percent of Daily Total Energy
2

1 L 1 L i il 1

0 s 1 1 1
0 2 4 8 8 10 12 14 18 18 20 22 24
Hours
— Winter (Dec-Feb) -~ 8pring (Mar-May)
-~ Summer (Jun-Sep) Fall (Oct-Nov)

VI-7



Figure VI-4, Load Shape Comparison - Clothes Washer. Comparison of LBL’s analysis of metered data
gathered by SCE to the daily load shapes currently used by the CEC Residential Peak Model.
The SCE daily load shape was developed from an analysis of 59 households.
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Figure VI-S. Load Shape Comparison - Clothes Dryer. Comparison of LBL’s analysis of metered data
gathered by PG&E and SCE to the daily load shapes currently used by the CEC Residential
Peak Model. The PG&E daily load shape was developed from an analysis of 373 households.
The SCE daily load shape was developed from an analysis of 30 households.
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Figure VI-6. Load Shape Comparison - Dishwasher. Comparison of LBL’s analysis of metered data
' gathered by SCE to the daily load shapes currently used by the CEC Residential Peak Model.
- The SCE daily load shape was developed from an analysis of 17 households.
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Load Shape Comparison - Water Heating. Comparison of LBL’s analysis of metered data
gathered by PG&E and SDG&E 1o the daily load shapes currently used by the CEC Residen-
tial Peak Model. The PG&E daily load shape was developed from an' analysis of 72 house-
holds. The SDG&E daily load shape was developed from an analysis of 50 households.

Figure VI-7.
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Conditioning Load Shapes

To compare our analyses of space coriditioning data, we have introduced weather data for
selected hot days from four California locations (Sacramento, Fresno, San Diego, and Los
Angeles). Introduction of these data allows us to compare the peak day load shapes that would
result from both our time-temperature matrices and those currently used by CEC. Because the
matrices described in Section IV have many missing values,3 we have used the smoothed time-
temperature matrices described in Appendix F for our comparison. The weather data selected
are intended to reflect "peak" conditions, but were not chosen using the CEC’s formula for peak
day selection. Consequently, while illustrative of peak load shapes that would be produced by
using the time-temperature matrices developed in this study, they are not intended to represent
peak day load shapes that would be used by CEC in its forecasts. The load shapes are presented
in Figures VI-8 and VI-9 for central air conditioning and room air conditioning, respectively.

The overall shapes of the central air conditioning peak day load shapes developed from analysis
of the PG&E and SCE data are generally quite similar to those used by CEC (see Figure VI-8).
Peak days for Sacramento and Fresno appear to be quite "peaky," rising rapidly to maximum
values and then falling equally fast. Peak days for San Diego and, to a lesser degree, Los
Angeles appear broader, with the peak being the high point of several high load hours. We find
similarity in overall load shapes to be encouraging, especially in view of the vastly different
sample sizes for this end use from the two monitoring projects; we analyzed monitored data
from 384 PG&E residences, but only 39 SCE residences.

We note significant differences in peak loads only for the two hotter climates, Sacramento and
Fresno. For these climates, the matrices developed from the PG&E and SCE data both produce
higher peak demands than those developed from the CEC’s existing matrix. For Sacramento, the
time of the peak load is shifted 2 hours earlier using the matrix developed from the SCE data;
although the peak loads developed from the CEC matrix are relatively flat. For Fresno and San
Diego, the time of the peak demand is identical using each of the three matrices. For Los
Angeles, loads from the matrices developed in this study behave erratically during the mid-day
hours compared to the relatively flat load developed from the CEC matrix.

We compared peak day room air conditioning load shapes separately to peak day load shapes
developed from the CEC living room and bedroom air conditioning time-temperature matrices
(see Figures VI-9 and VI-10).4 CEC uses separate residential room air conditioning time-

3 That is, we are limited by the time and temperature conditions found during the monitoring period in order to
develop the matrices presented in Section IV. Often, these conditions did not include the time and temperature con-
ditions found from our source of hot or peak day weather data.

4 We did not use information on the location of the monitored room air conditioners in our analyses of the data.
Consequently, we developed only a single time-temperature matrix for room air conditioning.
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temperatures matrices for living room, bedroom, and 2-room spaces. We found the peak day |
load shapes developed from the 2-room time-temperature matrix closely resemble those
developed from the living room time-temperature matrix and chose not to present an additional,
essentially identical, comparison.

We find general agreement in overall peak day load shapes for all climates except San Diego.
Application of peak day weather for San Diego (and, to a lesser degree, Los Angeles) to the
time-temperature matrix developed from PG&E data produces a much narrower range of peak -
demand hours than those predicted by the matrix developed from the SCE data and the current
CEC matrix. We suspect this may be the result of our smoothing procedure and the lack of
measured data (from the PG&E monitoring project) for the time temperature conditions found in
the early morning on San Diego peak days. Nevertheless, we find the overall consistency in our
results encouraging; the sample size for PG&E was 55, while for SCE it was 21.

The matrix developed from the SCE data produces loads that follow those predicted by the CEC
matrix quite closely. Significant differences occur only when comparing these loads to those
predicted by CEC bedroom matrix for San Diego. The CEC living room matrix predicts slightly
higher loads for Sacramento and Los Angeles, although the overall shapes of the peak day loads
are similar.

The matrix developed from the PG&E data yields consistently higher peak loads for all climates
when compared to those predicted by the existing CEC matrices. For Sacramento and Fresno,
the timing of the peak demand is roughly identical. For San Diego, the timing is identical for the
CEC living room, but very different for the CEC bedroom. For both San Diego and Los
Angeles, the matrix developed from the PG&E data yields a peak day load shape that appears
shifted several hours latter than the ones developed from CEC’s existing matrix. The overall
flatness of these load shapes, however, tends to mask these differences because the absolute
magnitude and timing of the peak demand are similar and close together.
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Figure VI-8.

Load Shape Comparison - Central Air Conditioning. Comparison of peak day load shapes
generated from LBL’s analytic representation of the time-temperature matrix from PG&E and

SCE data to the peak day load shapes generated from the time-temperature matrix currently
used by the CEC Residential Peak Model. The weather data used in this presentation are
representative of peak day conditions, but should not be confused with actual peak day
weather used by the CEC in forecasting. The raw data used to develop the PG&E time-
temperature matrix was gathered from an analysis of 384 households. The raw data used to
develop the SCE time-temperature matrix was gathered from an analysis of 39:households.
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Figure VI-9. - Load Shape Comparison - Room Air Conditioning. Comparison of.peak day load shapes
e . generated from LBL’s analytic representation of the time-temperature matrix from PG&E and
SCE data to the peak day load shapes generated from the time-temperature matrix currently

used by, the CEC Residential Peak Model (living room). The weather data used in this

presentation are representative of peak day conditions, but should not be confused with actual

peak day weather used by the CEC in forecasting. The raw data used to develop the PG&E

time-temperature matrix was gathered from an analysis of 55 households. The raw data used

to develop the SCE time-temperature matrix was gathered from an analysis of 21 households.
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Figure VI-10.

Load Shape Comparison - Room Air Conditioning. Comparison of peak day load shapes

generated from LBL’s analytic representation of the time-temperature matrix from PG&E and
SCE data to the peak day load shapes generated from the time-temperature matrix currently
used by the CEC Residential Peak Model (bedroom). The weather data used in this presenta-
tion are representative of peak day conditions, but should not be confused with actual peak
day weather used by the CEC in forecasting. The raw data used to develop the PG&E time-
temperature matrix was gathered from an analysis of 55 households. The raw data used to
develop the SCE time-temperature matrix was gathered from an analysis of 21 households.
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VII. DIRECTIONS FOR FUTURE RESEARCH

The analyses performed for this project suggest several directions for future research. In this
section, we briefly identify these areas.

Residential Load Data Analyses - Existing Data

Analytic representation of time-temperature matrices. Appendix F describes exploratory work
on fitting the time-temperature matrices with analytic functions in order to smooth and extrapo-
late the measured data. The work described in the Appendix is preliminary; additional work is
required to validate the existing analytic representation and to consider other analytic functions.

Analysis of the three-day weighting factors for conditioning end uses. The weighting scheme
used to allocate annual energy use to peak day energy use should be examined in order to, first,
re-estimate the weighting coefficients and, second, determine whether other functional forms
might better represent the relationship between multi-day weather patterns and peak day condi-

tioning loads.

Additional geographic disaggregation of the space conditioning time-temperature matrices. The
current project developed separate time-temperature matrices using data from PG&E and SCE.
Within these service territories, additional geographic disaggregation may be warranted to dis-
tinguish, for example, a coastal from an inland time-temperature relationship.

Load data transferability. Could time-temperature matrices and daily load shapes for one geo-
graphic area be used to forecast peak loads in another region?

Residential Load Data Analyses - New Data

End uses not monitored in current load studies. Several end uses were not analyzed in the
current project because data were not available. These end uses included lighting and miscel-
laneous, television, pool pumps, and various end uses associated with solar energy consumption.

Validation with whole-building load shape data. To check both the aggregate of the load shapes
developed and the Residential Peak Model, load research data collected by utility rate depart-
ments can be analyzed to determine the accuracy of the CEC residential peak forecasts at a cus-
tomer class level. Such analyses would be especially valuable in determining the impacts of
coincidence between residential and system peak loads, and between individual residential end
uses.
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Enhancements to the Residential Peak Model

Hourly load forecasting for the entire year. The data collected in the current project would, in
our opinion, support load forecasting hourly loads beyond those found on the peak day. Two
specific enhancements include the development of monthly, rather than seasonal, adjustment fac-
tors, and the development of weekday and weekend load shapes. Additional research should
also investigate the feasibility of developing peak day load shapes for non-conditioning end uses,
and direct forecasting of "typical" week hourly loads (which are the standard form of load data
representation in most production cost models, including ELFIN and PROMOD).

Expansion . of current end uses. Supplementary data on demographic and other household
characteristics are available for the PG&E and SCE load data. Analysis of these data could be
the basis for further disaggregation of the load data along lines other than service territory or end
use. Examples include identifying the load shape characteristics of distinct technologies within
an end use or relating patterns of load shapes for several end uses to family composition or
income. Initially, the enriched end-use detail available from the residential energy demand
model should provide direction for desirable extensions of these types of analyses. At a
minimum, this type of analysis should be performed to support the load data transferability
research previously identified.
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Appendix A. The California Energy Commission Residential Peak Model

An important goal of our analysis is to provide the CEC with new load shape data in a form that
is compatible with their existing forecasting model. For the reader unfamiliar the unique data
requirements of the CEC’s model, this appendix provides a detailed description of the Residen-
tial Peak Model (RPM). Our description borrows extensively from existing CEC documenta-
tion, notably CEC [1987].

The RPM does not "forecast" energy use in the traditional sense of the term, rather, it determines
hourly peak day energy use from a prior forecast of annual energy use. It is probably best
thought of as a post-processor to an energy demand forecasting model. All interactions between
changing demographic features of the population, appliance choice and use, and energy use are
captured in the energy demand forecasting model; it is the output of this forecasting model that
is the primary input for the RPM. As noted in section II, these outputs are aggregated across
vintages to annual energy use for the nineteen residential end uses in two building types. (see
Table II-1).-

The RPM allocates annual residential electricity consumption by end use into an hourly.load
profile for the system peak day in three steps. First, the model allocates the annual electricity
consumption to peak day electricity consumption. Second, it distributes the peak day electricity
consumption to hourly loads using daily load shapes. Third, the model sums the hourly loads
across end uses to produce the total hourly residential loads for the peak day. The first two steps
are performed separately for non-conditioning and conditioning end uses.

Non-Conditioning End Uses

Allocation of annual electricity consumption to peak day electricity consumption for non-
conditioning end uses assumes that peak and average day consumption are identical. The
relevant differences in consumption are seasonal in nature. Formally,

ANC;
PNCIJ = SFlj X —3_6—5— [1]
where,r ' ,
PNC,; = Peak day electricity consumption for end use i in season j [kWh/d]
SFj; = Seasonal adjustment factor for end use i in season j [dimensionless]
ANC; = Annual electricity consumption for end use i in season j [kWh/y]
Allocation of peak day electricity consumption to hourly loads relies on daily load shapes.
HNCijk = PNCu X HFijk 2]
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where, :
HNC;j, = Hourly peak day electricity demand for end use i in season j in hour k

(kW] ~ |
HF; = Hourly load shape factor for end use i in season j in hour k,
24
a dimensionless number such that 3 HFj;, = 1.0
k=1

One goal of this study is to reestimate SFy; and HF;;, from the metered data collected by PG&E,
SCE, and SDG&E. Our results are presented in Section IV.

Conditioning End Uses

Allocation of annual electricity consumption to peak day electricity consumption for condition-
ing end uses is performed separately for heating and cooling.

Cooling. Allocation of annual electricity consumption to peak day electricity consumption for
cooling relies on CEC analysis of weather conditions corresponding to a historic peak day.
Unlike the allocation to daily energy use for non-conditioning end uses, the goal of this pro-
cedure is to develop an allocation that will result in peak day energy use in excess of average
day energy use. The weather conditions are represented by a peak day temperature-humidity
index (THI) that is calculated in a manner analogous to the degree-day.

~ First, we define an hourly measure of ambient weather conditions that is a function of both dry
bulb temperature and humidity:

THI, =15+ 0.4 x (DB, + WB, ) . 3]

where,
THI, = Temperature-humidity index for hour k [°F/h]
DB, = Dry-bulb temperature for hour k [°F/h]
WB, = Wet-bulb temperature for hour k [°F/h]

Second, convert this hourly measure to a daily measure of those hours that contribute to cooling
loads (by assumption, those in excess of 68°F):

24
THI-DD = ¥ max(THI,,68) [4]
k=1

where, _
THI-DD = Daily sum of hourly THIs in excess of 68 on peak day, d [°F/d]

Third, from analysis of historic system peak days, select a "typical” peak day, and calculate a
weighted sum of THI-DDs over the three-day period leading up to and including the peak day:

WTHI-DD, =[(O.6><THI—DDd )+(0.3xTHI-DDg4_; )+(0.1XTHI-DD_, )jl [5]

A-2



where, : : _
WTHI-DD,4 = Weighted sum of THI-DDs about the peak day, d [°F/d]

Fourth, determine peak day energy use based on the ratio of of WTHI-DDy to a long-term
annual average sum of THI-DDs.

PC. = AC, » WTHI-DD, | | 6
= D G ——
=" ATHI-DD ~ L6}
where, :
PC,; = Peak day electricity consumption for cooling end use i [kWh/d]
AC; = Annual electricity consumption for cooling end use i [kWh/y]
- ATHI-DD = Long-term annual average sum of THI-DD for the year [°F/y]

Allocation of peak day electricity consumption to hourly loads follows the same general pro-
cedure as that used for the non-conditioning loads. However, the load shape values are taken
from a two-dimensional matrix of energy use as a function of THI and hour of the day.! The pro-
cess requires re-use of the peak day hourly THI values, as defined previously. Separate matrices
are used for single family central A/C, multi-family central A/C and room A/C. For room A/C,
an adjustment is introduced to account for the number of rooms served by each room A/C unit. -

The goal of our analysis of the PG&E and SCE metered data is to re-estimate the values for the
two-dimensional matrices of energy use as a function of time and THI.

Heating. Although, we did not analyze the PG&E and SCE data to re-estimate heating time-
temperature matrices, we include a review of the RPM’s treatment of heating for completeness.

For heating end uses, allocation of annual electricity consumption to peak day electricity con-
sumption is also based on the identification of a maximum value from daily weather conditions.
It differs from the process used for cooling end uses in that the conditions for only the peak day
are used (rather than a weighted average of several days) and that dry-bulb heating degree-days
(rather than a temperature humidity index) are the weather parameter.

First, define heating degree-days:

B_._ +DB

2

max

24 D .
HDD = ¥ max[65 — ( =) ,0] (7]

k=1
where,
HDD = Heating degree per day [°F/d]
DB_ ., = Maximum dry bulb temperature on day d [°F/h]
DB, = Minimum dry bulb temperature on day d [°F/h]

1 These values are renormalized by the model, so that the daily integral of the hourly values sums to unity, as
with the HFiij.
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Second, determine peak day heating energy use from the ratio of a "typical" peak day HDDs and
the long-term average of annual HDDs:

HDD,

PC. = AC,
Ci=AC> DD

where, .
PC,; = Peak day electricity consumption for heating end use i [kWh/d]

AC,; = Annual electricity consumption for heating end use 1 [kWh/y]
HDD, = HDD for typical year peak day, d [°F/d]
AHDD = Long-term average annual sum of HDD [°F/y]

Allocation of peak day electricity use to hourly loads follows the same procedure as that used for
cooling. Separate matrices are used for single and multi-family space heating.
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Appendix B. Sources of Residential End-Use Load Shape Data

The first task in our analysis of California end-use load shape data was to review existing
sources of these data. This appendix summarizes our findings.

Available data were divided into primary and secondary sources. The primary sources were
California programs with recent and readily available data, or large state-of-the-art programs
from other parts of the country. The primary sources were identified through contact with the
California utilities, and from discussions and presentations made at the Workshop on Residential
Load Shapes, held at UC Berkeley on September 25, 1987. Secondary sources were identified in
order to provide an alternative source of information that could not be found in the primary
sources, especially for non-weather sensitive end uses. These secondary sources were identified
primarily through contacts with the utilities and from reports by the AEIC and EPRI [AEIC
1982-1983 through 1985-1986, AEIC 1985, EPRI 1984]. Sources from both categories are sum-
marized in Table B-1.

Table B-1 lists, for each utility (or other organization), and for each end use, the number of units
metered. Also shown the beginning and ending years of the projects. Each line entry may
include several projects spanning many years, so the years indicated should not be taken as to
represent the number of years of data available. If the ending year is missing or greater than 87,
the project is ongoing and data may not yet be available. In many cases no distinction was made
between room and central air conditioning; for these cases, the total number of air-conditioning
units was entered under both columns. If only the number of homes and the represented end
uses are known, "’" indicates that the quantity represents the number of homes and not the
number of actual end-use units metered. Most of the projects meter only single-family dwel-
lings, those which include monitoring of multifamily dwellings are indicated with "*". Some of
this information has not been verified with the utilities.
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Table B-1. Sdurcos of Residential End-Use Load Shape Data

"Cent Room Space Heat Wt Solr Solr Dsh
Utility Years -~ AC AC Heat Pump Heat Wuo Pump Wshr Cook
primary sources _ _
PG&E 85- 384 55 6 52 72 338
SMUD 85-87 350 )
SDG&E 8285 85 - 50
SCE 85-87 39 21 4 ’ : 17 19
BPA 84- 422%  422* 422* <422% 422 422
SierraPac 84- - Ce5* "65* 65*  ’65*  '65* '65 '65
secondary sources '
AEPS, (OH) 85-88 260
Allegheny PS  83-84 : 120
Arizona PS 7273 27 27 27
BG&E 63-74 64 32 19 52 33 33
CP&L 81-83 270 ‘ 196°
CleveElect 64-65 100
ConEd | 85-86 272 272 :
Consumers 75-85 92 124 80 75 62
DetroitEd 65-78 149 : 60
El Paso Elect ~ 84-85 27
EPRI 75-80 - 120 110 110
FP&L 76-84 571 571 200 571 95
FPC 74 o 140
HLP 74-83 186 61 61 61
JCP&L 75-717 292 -
LILCo 64 72
MissPwr 84-86 40 40
NiMo 85-88 50 50
NoStatesPwr  82-83 35
PG&E 65-82 67 19
" PG&E 86- 11 8 22 23 94
PacP&L 83-86 320 220
PennP&L 76 42 142 42
PECo 69-77 44 36
PEPCo 77-83 60 60 60 52 60
PSE&G (NJ)  84-85 31> 31* 31+ 23*
SMUD 79-83 67 37
Seattle City 83-84 43* 43*
SCE 79-80 540
TVA 80-81 31 47 61 358
UtahP&L 72-73 36 36 36 36
WiscElect 84-85 37

* - Data present, number unknown

* - Data includes multifamily
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Table B-1 cont. Sources of Residential End-Use Load Shape Data

Lit

Clo Clo Pool  Solr
Utility Years Wshr Dryr Refg Frzr Pump Pool TV Msc
primary sources
PG&E 85- 373 21
SMUD 85-87
SDG&E 82-85 10
SCE 85-87 17 19 59 30 62 28 9 16
BPA 84- 211 422 211 100 422
SierraPac 84- '65 ’65 ’65 ’65 65
secondary sources
BG&E 63-74 33 33 33
CleveElect 64-65 65
ConEd 85-86 272
Consumers 75-85 30
EPRI 75-80 110
Miss.Pwr 84-86 40
NiMo 85-88 50
PG&E 65-82 22
PG&E 86- 120 107 37
PSE&G (NJ)  84-85 100
UtahP&L 72-73 36

’ - Data present, exact number unknown

* - Data includes multifamily
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Appendix C. Data Analysis Procedures

This appendix summarizes the methods used to develop seasonal adjustment factors and peak
day load shape by season for non-conditioning end uses and to develop new time-temperature
matrices for conditioning end uses. The results are presented in Sections IV and V. Supporting
data tables for these results are contained in Appendix D. Additional data tables are contained in
Appendix E.

For each set of utility data three different estimations were performed. First, the monthly con-
sumption for each appliance was estimated. For the non-conditioning end uses, the monthly
consumption figures were aggregated into seasons for use in the CEC model. Second, the hourly
average consumption for the non-conditioning appliances was estimated. Third, when possiblel,
the weather-consumption relationship was estimated for each of the conditioning appliances.
The analyses of each utility data set (PG&E, SCE, and SDG&E) were similar in concept but
differ in the details. The following sections describe each analysis separately.

Pacific Gas and Electric

This data set contains 48 half-hourly observations for each household per day. There are 742
households; the observed period is from 1 Jan 1985 to 31 Dec 1986. Three measurements were
made for each household, one of which was the whole-building load. The observed appliances
(or groups of appliances) are central air conditioner, wall (room) air conditioner, clothes dryer,
electric space heat, heat pump compressor, refrigerator, stove and range top, stove range and
oven, stove oven, stove range and microwave oven, water heater, miscellaneous kitchen, and
heat pump heating strip.

Monthly Analysis

This step aims to estimate the average monthly kWh used by each appliance, and to estimate the
maximum and minimum kWh used. The average kWh use per month is a simple average over
the number of households in each month. The maximum (minimum) for each month is the kWh
used by the household with the highest (lowest) consumption level per month. This analysis is
done for each month of the 24 observed months (i.e., 1985-1986) and then the corresponding
months in the two years are averaged. The above analysis is repeated for each appliance in the
data set. The different steps of this estimation are given below.

a) Averaging the half hourly observations into hourly observations. This is done by adding
‘each two half-hourly loads and then dividing by 2. The half hour prior to and following the
‘clock hour are averaged for each clock hour. The total use per day is then a simple summa-
tion over the 24 hours. For each case with missing data the following averaging process
was performed define the number of missing half-hourly data for appliance j in day d as

4 and the total kWh use of appliance j in a day as T; d (—Z hourly kWh used). Then, if

! ‘We performed the analysis for the SDG&E data, but did not report our results, due to the unusual source of the
metermg daLa (i.e., from the monitoring of direct load control projects).



mjd>0

Tj = 48 [T;%/(48 - m*)].

b) Each household with fewer than 5 days of observations per month was deleted from the
‘data set for that specific month. Because of this selection and the way the houses were
metered, there may be different households in each month.

c) The monthly kWh use for each appliance and each household is a simple summation over
the number of days in a month. The missing data are treated as follows. For each month,
each household, and each appliance, the monthly kWh used is a summation over the
observed (non-missing values) number of days. This number is then divided by the
observed number of days and the result is multiplied by the actual number of days in this
month (e.g., 31 for January). 7

d) The lower bound of the monthly kWh used for each appliance is estimated by choosing the
household with the lowest monthly kWh used. A similar approach was taken to estimate
the upper bound.

e) Average kWh use per month of each appliance is the summation over households for each
month, divided by the number of observed households in this month.

f)  The average kWh used, for each month, over the two years is a simple average of the two
years. '

g) At the end of each appliance’s analysis the extreme households were checked. If a house-
hold behaved irrationally (or the data did not look real) the household was deleted and all
of the above steps were repeated. '

Hourly Analysis of Non-Conditioning Appliances.

This step aims to estimate the average hourly kWh used for each appliance. The hourly use was
estimated for the whole year (i.e., average hourly use averaged over the two years), by season
and by day type (i.e., weekday, weekend). The seasons are defined as follows: Winter includes
December, January and February; Spring includes March, April and May; Summer includes
June, July, August and September; and Fall includes October and November. The steps of the
analysis are described below.

a) Every day with missing half hourly data was deleted (i.e., only full days were included).

b) - The average kWh use (and the standard deviation) for each appliance and each hour of the
day is calculated by averaging over the number of observed days in the data set.

c) The same analysis was done for the different seasons.
d) The same analysis was done for each season and each day type. For example, the average
- kWh use of appliance j in weekends during the winter is done by averaging the relevant
data over the existing weekends in the winter period of the two years.
Hourly Analysis of Conditioning Appliances.

The objective of this analysis was to create a correspondence matrix between some weather
measure (i.e., temperature-humidity index for air conditioners and dry-bulb temperature for
space heating) and the average hourly kWh use of each conditioning appliance. These matrices
are referred to as time-temperature matrices. For each hour of the day and each value of the
weather measure the average kWh use is calculated. The PG&E data set includes half-hourly
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dry-bulb temperature and relative humidity from selected weather stations for the two years and

each household metered was assigned to one of these stations. The detailed steps of this part of

the analysis are discussed below. .

a) As a first step toward calculating the weather-kWh load matrix the wet-bulb temperature is
calculated by interpolation in a table of wet-bulb temperature vs. dry-bulb temperature and
relative humidity. : : ‘

b) Averaging the half hourly data into hourly data. The missing observations are treated in
such a way that if there exists a missing observation before an operation (e.g., wet-bulb
temperature for 9:30-10:00 a.m. is missing) it will still be missing after the operation (e.g.,
wet-bulb temperature for 9-10 a.m. is missing). ‘

c) Trahsfox:rning the dry-bulb temperatures (DBT) and wet-bulb temperatures (WBT) into the
temperature humidity index (THI) was accomplished by doing the following operation
THI=15+0.4- (DBT + WBT).

- "Again, the missing values were treated as in step (b).

d) Transforming the THI values to discrete values with "jumps" of 1 (e.g., THI = 35, 36,
37,..).

e) Every hourly observation with a missing value of the hourly kWh or hourly THI is deleted.

f) The data were checked to make sure that each household is related to its corresponding
weather station. Those households with missing information as to their designated weather
regions were deleted. _

g) The final matrix is estimated. For every hour of the day and for every observed THI (with
discrete jumps of 1) the following quantities are calculated: (1) mean kWh used, (2)
number of observed households, (3) standard error of the mean ( = standard
deviation / vno. of households), and (4) coefficient of variation (=[100xstandard
deviation] / mean).

h) The above analysis was repeated by season. The two seasons are Winter (January, Febru-
ary, March, April, May, November, December) and Summer (June, July, August, Sep-
tember, October).

i)  All of the above steps were repeated for all the different types of air conditioners.

Southern California Edison

The SCE data contain five minute interval load data associated with the appliance end use. The
observed period is 1 Jan 1986 to 31 Dec 1986. The different appliances in this data set are cen-

tral air conditioner, central heat pumps, clothes dryer, clothes washer, dishwasher, freezer, gas

dryer, microwave, oven and range, pool pump, refrigerator, room air conditioner, electric spa,

evaporative cooler and television set. Unlike the PG&E data set that include a large number of

informative variables, the SCE data include only a few variables, which makes the analysis"
slightly different. The steps of the analysis are described below where only the differences

(from the PG&E analysis) are discussed in detail.

Monthly Avn'al'vysis. '
Estimating the average, minimum, and maximum monthly kWh use per appliance. - -



a) Averaging the five minute observations into hourly observations. This is done by aggregat-
ing the 12 5-minute load (six prior to and six following the clock hour) and then dividing
by 12. Each case with missing values was deleted from the analysis. The total use per day
1s then a simple summation over the 24 hours.

b) The rest of the analysis is similar to the PG&E analysis described prev1ously Note, how-
ever, that the SCE data set consists of only one year.

Hourly Analysis of Non-Conditioning Appliances.

This step is similar to the PG&E analysis described above.

Hourly Analysis of Conditioning Appliances.

The original SCE data set includes only the dry-bulb temperature assoc1ated with each house-

hold. However, to compute the THI one also needs the hourly wet-bulb temperature data. To

overcome this problem another weather data set obtained from NOAA was used. This data set

includes both dry and wet-bulb temperatures from weather stations in the SCE service area. The

weather data are for six regions in California and correspond to the original SCE data in the fol-

lowing way. Each original district corresponds to one of the six SCE regions. The following

table describes this correspondence.

Original District SCE Region
a)  22,26,27, 35,47 Hollywood - Burbank
b) 32,33,39,41,42,44,46  Los Angeles
c) 34 Norton AFB
d) 29,43,48 El Toro MCAS
e) 36,50,51,52,53,54,59 Bakersfield ’.
f) 79, 89 March AFB

The rest of this step is similar to the PG&E analysis described before.

San Diego Gas and Electric

The SDG&E data contain hourly load data associated with the appliances end use for the period
1 Jan 1982 to 31 Dec 1984. This data set is small and a large number of observations are miss-
ing. The only appliances included in the data are central air conditioners and -electric water
heaters. These appliances were subject to several "cycling strategies", which makes the analysis
of this data set different then the other two data sets.

Monthly Analysis.

There are not enough observations to analyze the monthly (or average over the three-year
period) use of each of the two appliances in the data set.

Hourly Analysis of Non-Conditioning Appliances.

This analysis includes only electric water heaters. There are no days with missing observations.
However, the total number of observations is only 1233 over the three years. The analysis is
done exactly as the PG&E hourly analysis was done with the additional step of breaking the data

into subgroups according to the four "cycling strategies". If a household was subject to cycling,
the cycling occurred on odd-numbered weekdays between noon and 6 p.m. The data set we
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analyzed included the "no cycling" households plus all weekends and all even weekdays for
1983-1984.

Hourly Analysis of Conditioning Appliances.

The only conditioning appliance is central air conditioners. No weather data are included in the
data set (except high, and low, dry-bulb temperature for each day). As in the SCE analysis
another weather data set obtained from NOAA was used, which included both dry and wet bulb
temperatures. The new weather data are from only one region (weather station number 23232),
which is used to analyze all three climate zones in the original SDG&E data set (Maritime, Coa-
stal, Transitional).

The rest of this step i1s similar to the PG&E analysis described before.



Appendix D. Data Tables for Sections IV and V

To facilitate presentation in the body of the report the values used to produce the graphs con-
tained in Sections IV and V are presented separately in this appendix. '
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Table D-1. PG&E Refrigerator - Daily Load Shape

Percent of Total Daily Energy

Winter Spring Summer Fall
Hour Dec-Feb Mar-May Jun-Sep  Oct-Nov

1 3.68 3.75 3.94 3.76
2 3.51 3.59 3.71 3.64
3 3.48 3.56 3.58 3.59
4 3.36 3.47 3.63 3.45
5 3.38 3.42 3.50 3.50
6 3.59 3.69 3.60 3.64
7 3.78 3.78 3.78 3.94
8 4.08 4.12 3.87 4.12
9 4.19 4.04 3.94 4.10
10 4.12 4.01 4.02 4.08
11 4.00 4.02 4.00 4.02
12 4.24 4.17 4.16 4.11
13 4.25 4.15 4.21 4.19
14 4.19 4.18 4.21 4.27
15 4.31 4.31 4.31 4.33
16 4.39 4.53 4.50 4.45
17 4.69 4.69 4.60 4.63
18 5.11 4.89 4.78 4.87
19 5.06 4.93 4.84 4.94
20 4.90 4.81 4.78 4.81
21 4.83 4.82 4.73 4.69
22 4.67 4.62 4.72 4.60
23 4.23 4.40 4.43 4.31
24 3.95 4.07 4.16 3.96




Table D-2. PG&E Water Heater - Daily Load Shape

Percent of Total Daily Energy

Winter Spring Summer Fall

Hour Dec-Feb Mar-May Jun-Sep  Oct-Nov
1 1.17 1.10 1.22 1.15
2 091 0.89 1.00 1.02
3 095 - 0.86 1.00 1.12
4 1.38 1.39 1.63 1.71
5 274 3.09 3.08 3.05
6 4.96 5.92 5.03 5.05
7 7.18 8.19 6.98 7.64
8 799 - 8.55 7.48 8.14
9 6.99 7.33 7.39 7.30
10 5.86 5.75 6.20 5.64
11 4.75 4.53 4.80 4.41
12 4.10 3.73 4.26 3.91
13 3.80 323 384  3.64
14 3.57 3.06 374 3.64
15 3.27 - 2.98 3.23 3.02
16 3.83 375 3.60 3.59
17 5.09 5.02 5.60 5.26
18 6.14 5.80 5.60 6.19
19 - 7.06 6.50 5.68 6.58
20 6.05 5.88 5.26 5.93
21 4.31 4.53 4.90 4.25
22 3.44 3.58 4.06 3.51
23 2.70 2.72 2.69 2.59
24 1.76 1.62 1.73 1.69
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Table D-3. PG&E Clothes Dryer - Daily Load Shape

Percent of Total Daily Energy

Winter Spring Summer Fall
Hour Dec-Feb Mar-May - Jun-Sep  Oct-Nov

1 0.51 0.45 0.58 0.47
2 0.28 0.27. 0.30 0.25
3 0.18 0.15 0.20 0.16
4 0.13 0.11 0.16 0.13
5 0.21 0.19 0.25 0.30
6 0.71 097 . 0.74 0.79
7 1.80 - 2.64 2.13 2.33
8 3.23 4.22 3.91 3.92
9 5.54 6.26 6.07 6.11
10 7.28 7.72 7.76.- 7.64
11 8.45 8.30 8.69 8.27
12. 8.48 8.05 8.40 8.35
13 7.89 7.14 7.54 7.34
14 7.07 6.27 6.34 6.66
15 6.52 5.85 5.67 6.10
16 6.47 - 5.82 5.44 6.14
17 6.38 5.73 5.44 6.05
18 6.04 5.73 5.50 5.80
19 5.45 5.48 5.27 5.62
20 5.17 5.37 5.26 5.23
21 4.79 5.36 5.31 4.95
22 3.84 4.28 4.66 3.83
23 2.43 2.52 3.02 2.36
24 1.16 1.12 . 1.37 1.22




Table D-4. PG&E Cooking - Daily Load Shape

Percent of Total Daily Energy

Winter Spring Summer Fall
Hour Dec-Feb Mar-May Jun-Sep  Oct-Nov
1 0.23 0.19 0.23 0.25
2 0.17- 0.14 0.17 0.20
3 0.17 0.14 0.15 0.19
4 0.26 0.30 0.32 0.23
5 0.66 0.82 0.80 0.74
6 1.97 2.62 2.25 2.32
7 3.52 4.40 3.54 4.11
8 4.33 4.72 4.34 4.64
9 4.27 4.07 4.64 4.36
10 4.17 3.68 4.31 4.18
11 4.24 3.81 4.25 4.28
12 5.49 4.95 5.27 5.35
13 475 4.13 4.58 4.63
14 4.17 3.41 3.69 4.00
15 4.43 3.84 4.03 4.41
16 6.99 6.54 593 6.80
17 13.16 12.30 11.10 12.99
18 17.59 17.87 16.53 17.13
19 9.71 11.42 11.34 9.78
20 4.63 5.45 6.04 4.46
21 2.59 2.81 3.48 248
22 1.50 1.43 1.79 1.43
23 0.68 0.65 0.83 0.70
24 0.34 0.28 0.37 0.35




Table D-5. SCE Refrigerator - Daily Load Shape

Percent of Total Daily Energy

Winter Spring =~ Summer Fall

Hour Dec-Feb  Mar-May Jun-Sep  Oct-Nov
1 - 3.97 3.87 3.95 3.90
2 3.87 3.91 3.91: 3.90
3 3.66 3.68 3.73 3.67
4 3.61 3.55 3.65 3.58
5 3.59 3.54 3.63 3.49
6 3.50 3.58 3.66 3.55
7 3.78 3.78 3.84 3.73
8 4.01 3.94 3.93 4.04
9 4.03 3.94 3.86 3.86
10 4.09 3.92 3.97 3.92
11 4.00 4.00 - 4.08 3.97
12 - 4.08 4.17 4.25 4.11
13 4.24 4.27 4.30 4.26
14 4.32 4.41 4.34 4.35
15 4.35 4.41 4.41 4.46
16 4.43 4.49 4.51 4.64
17 4.51 4.56 4.60 4.65
18 4.75 4.76 4.70 4.75
19 4.84 4.81 4.67 4.79
20 4.69 4.76 4.59 4.76
21 4.64 4.74 4.56 4.59
22 4.50 4.50 4.40 4.46
23 4.33 4.30 4.28 4.31
24 4.22 4.13 4.19 4.25
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Table D-6. SCE Freezer - Daily Load Shape

Percent of Total Daily Energy

Winter Spring Summer Fall
Hour Dec-Feb Mar-May Jun-Sep  Oct-Nov
1 4.01 3.91 3.97 3.89
2 391 3.83 3.88 3.96
3 3.98 3.80 3.89 3.98
4 3.91 3.75 3.89 3.83
5 3.87 3.70 372 3.77
6 3.87 3.64 3.67 3.88
7 3.78 3.73 3.70 3.81
8 3.85 3.70 3.80 3.76
9 4.07 4.05 4.04 3.93
10 3.99 4.15 4.10 3.97
11 4.16 4.24 4.25 4.18
12 4.11 4.37 4.37 4.31
13 4.38 4.51 4.47 4.45
14 4.47 4.69 4.61 4.52
15 4.55 4.78 4.68 4.59
16 4.64 4.80 475 4.64
17 4.57 4.75 4.66 4.62
18 4.38 4.55 4.52 4.44
19 4.35 4.29 4.41 4.45
20 4.38 4.19 4.26 4.26
21 4.40 4.42 4.23 4.39
22 4.24 4.15 4.08 4.23
23. 4.10 4.01 4.07 4.13
24

4.00 3.96 3.97 4.02
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Table D-7. SCE Cooking - Daily Load Shape

Percent of Total Daily Energy

Winter Spring Summer Fall
Hour Dec-Feb Mar-May  Jun-Sep  Oct-Nov

1 0.83 1.21 0.92 0.78
2. 0.82 1.14 0.92 0.73
3 0.74 1.10 0.86 0.75
4 0.78 1.05 0.90 0.70
5 0.75 1.62 1.86 1.11
6., 1.93 2.87 - 2.53 1.92
7 1.83 3.69 5.51 3.98
8 3.99 5.90 5.53 5.37
9 4.83 5.19 3.80. 3.97
10 4.17 3.59 3.42 3.86
11 3.69 3.48 3.81 431
12 5.69 4.90 3.83 3.96
13 4.96 3.99 3.23 4.10
14 4.38 4.22 4.40 3.88
15 5.19 4.51 5.10 4.15
16 6.26 6.48 7.31 5.49
17 11.16 12.34 15.14 13.90
18 16.01 12.80 9.62 15.90
19 9.00 7.17 8.82 9.81
20 5.35 5.82 4.47 5.18
21 3.63 3.12 277 2.61
22 1.99 1.53 2.80 1.50
23 1.08 1.16 1.33 1.11

24 0.92 1.11- 1.13 0.93




Table D-8. SCE Clothes Dryer - Daily Load Shape

Percent of Total Daily Energy

Winter Spring Summer Fall
Hour Dec-Feb Mar-May Jun-Sep  Oct-Nov

1 0.23 0.14 0.13 0.29
2 0.03 0.01 0.09 0.04
3 0.00 0.01 0.12 0.04
4 0.00 0.13 0.82 0.48
5 0.04 041 1.46 1.47
6 0.31 0.69 1.39 2.04
7 1.18 2.17 3.09 2.95
8 3.33 3.46 5.27 5.67
9 4.95 5.96 7.11 7.23
10 7.68 8.16 7.50 7.92
11 8.76 9.03 7.80 6.16
12 9.11 9.43 7.03 6.39
13 8.30 8.88 7.05 6.03
14 7.98 8.02 7.29 5.82
15 7.64 7.71 6.87 5.44
16 7.20 7.41 695 5.52
17 6.61 6.37 6.97 6.65
18 6.69 4.90 5.96 7.31
19 5.68 3.74 4.95 6.66
20 4.15 3.55 4.42 6.69
21 359 3.55 3.87 4.45
22 3.09 3.83 2.23 2.48
23 2.32 1.96 1.23 1.60
24 1.12 0.47 0.40 0.68
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Table D-9. SCE Clothes Washer - Daily Load Shape

Percent of Total Daily Energy

Winter Spring Summer Fall
Hour  Dec-Feb Mar-May  Jun-Sep  Oct-Nov

1 0.76 0.45 0.27 0.18
2 0.24 0.23 0.12 0.11
3 0.12 0.19 0.09 0.07
4 0.11 0.17 0.07 0.10
5 0.13 0.19 0.31 0.14
6 0.25 0.61 1.77 0.84
7 0.92 1.46 3.99 2.79
8 3.23 4.49 7.01 4.95
9 5.46 6.55 8.50 6.39
10 6.43 7.74 9.25 7.22
11 8.40 8.37 7.57 7.08
12 9.39 8.28 7.03 6.52
13 8.36 7.75 6.46 7.40
14 7.44 6.59 5.87 6.13
15 7.04 6.25 5.31 5.73
16 6.93 5.76 5.03 5.65
17 6.28 6.13 4.98 6.78
18 6.08 6.35 5.30 6.88
19 5.29 5.51 5.10 6.35
20 4.22 4.96 5.40 5.87
21 4.11 4.57 4.53 4.85
22 4.23 3.89 3.21 4.04
23 2.87 2.54 2.01 2.86
24 1.70 0.96 0.84 1.08
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Table D-10. SCE Dishwasher - Daily Load Shape

Percent of Total Daily Energy

Winter ~ Spring Summer Fall
Hour Dec-Feb Mar-May  Jun-Sep  Oct-Nov

1 1.69 243 1.68 1.78
2 1.18 1.78 1.47 1.26
3 0.89 1.66 1.74 1.46
4 0.90 - 1.64 1.52 1.50
5 1.19 1.42 2.20 0.88
6 0.96 2.26 2.53 1.93
7 2.75 4.07 2.50 3.36
8 4.05 3.46 6.38 6.00
9 5.98 8.98 5.99 8.52
10 6.55 9.07 358  6.38
11 4.48 645 3.89 2.90
12 3.63 3.58 5.66 3.37
13 4.81 2.99 5.06 3.87
14 5.59 3.38 3.83 5.14
15 6.10 4.52 4.46 6.10
16 6.67 4.37 4.30 5.11
17 4.91 4.25 6.62 5.75
18 5.99 4.30 9.29 7.30
19 6.94 6.87 7.36 8.31
20 8.21 4.70 6.04 6.27
21 4.00 5.15 5.28 3.14
22 4.86 4.24 3.40 2.38
23 4.10 4.48 3.24 4.03
24 3.56 3.95 1.96 3.25
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Table D-11. SDG&E Water Heating - Daily Load Shape

Percent of
Hour  Total Daily Energy
1 247
2 2.12
'3 1.99
4 2.08
5 2.67
6 3.59
7 5.14
8 6.14
9 5.80
10 5.11
11 4.60
12 4.23
13 4.01
14 3.60
15 3.67
16 3.94
17 4.73
18 5.83
19 6.01
20 5.53
21 5.37
22 4.45
23 3.79
24 3.13




Table D-12. PG&E Central Air Conditioner Time-Temperature Matrix

Time of Day

THI 1 2 3 4 5 6 7 8 9 10 11 12
40 nd nd nd nd nd nd nd nd nd nd nd nd
41 nd nd nd nd nd nd 0.07 nd nd nd nd nd
42 nd nd nd nd nd nd nd nd nd nd nd nd
43 nd nd 002 002 0.03 003 003 nd nd nd nd nd
4 nd nd nd 0.04 0.05 003 005 0.02 nd nd nd nd
45 0.02 002 004 003 0.01 002 003 0.09 nd nd nd nd
46 0.03 0.05 0.02 0.01 002 002 004 0.05 0.13 nd nd nd
47 0.04 001 0.01 002 002 003 003 0.07 0.02 nd nd nd
48 0.01 0.02 002 003 0.03 0.03 0.03 0.04 0.02 nd nd nd
49 002 002 002 002 002 002 005 0.03 0.03 0.10 nd nd
50 0.03 002 002 002 0.02 003 003 0.04 004 0.06 0.10 0.09
51 002 002 002 002 002 002 003 0.03 0.03 0.04 0.09 0.08
52 002 002 002 002 002 003 003 0.03 0.04 0.02 0.06 0.05
53 002 002 001 002 002 002 003 0.03 0.03 0.03 0.05 nd
54 002 002 002 002 002 002 003 0.03 0.03 0.03 0.02 0.08
55 0.02 002 002 002 002 002 002 003 0.03 0.02 002 003
56 0.02 002 002 002 002 002 002 002 003 0.03 0.03 0.02
57 002 002 002 002 002 002 002 002 003 0.04 002 0.02
58 0.02 002 002 002 002 002 002 002 003 0.03 0.04 0.03
59 002 002 002 002 002 002 002 002 0.02 0.03 0.02 0.02
60 0.03 0.03 0.03 0.03 002 002 002 002 0.02 0.03 0.02 0.03
61 004 0.03 0.03 0.03 0.03 0.02 002 002 0.02 0.02 0.02 0.02
62 0.05 0.05 0.04 0.03 0.03 0.03 003 0.03 0.02 0.02 0.02 002
63 0.06 0.05 004 004 0.04 0.04 0.03 0.03 0.02 0.02 0.02 0.02
64 0.08 0.07 006 0.05 0.05 004 004 003 0.03 0.02 002 0.02
65 0.11 0.09 008 0.08 0.06 0.05 0.05 0.05 0.04 003 0.03 0.02
66 0.15 0.14 0.11 0.09 0.07 007 0.05 006 004 0.03 0.03 0.03
67 0.19 014 012 0.09 0.09 007 007 007 0.05 0.04 0.03 0.03
68 0.21 0.18 0.15 0.12 0.08 0.10 009 0.08 0.06 0.05 0.05 0.04
69 0.26 020 017 017 014 012 011 0.12 010 0.07 0.06 0.06
70 030 025 026 020 014 0.14 0.11 0.11 0.13 0.10 0.09 0.06
71 0.37 030 028 025 024 019 0.8 0.13 0.13 0.13 0.11 0.09
72 0.42 0.37 0.33 0.10 0.26 024 014 018 0.17 0.15 0.14 013
73 0.51 042 026 026 0.00 nd 0.00 0.17 0.17 0.22 0.19 0.18
74 052 047 0.34 nd nd nd nd 027 022 024 0.25 0.28
75 0.72 1.12 nd 0.00 nd nd nd 0.15 0.27 0.29 034 033
76 nd nd nd nd nd nd nd nd 042 0.37 042 0.44
77 nd nd nd nd nd nd nd nd 0.29 0.54 0.46 0.57
78 nd nd nd nd nd nd nd nd 0.00 0.45 0.60 0.74
79 nd nd nd nd nd nd nd nd nd 0.86 0.90 0.87
80 nd nd nd nd nd nd nd nd nd nd 0.96 1.03
81 nd nd nd nd nd nd nd nd nd nd 0.97 1.22
82 nd nd nd nd nd nd nd nd nd nd nd 141
83 nd nd nd nd nd nd nd nd nd nd nd 0.59
84 nd nd nd nd nd nd nd nd nd nd nd nd
85 nd nd nd nd nd nd nd nd nd nd nd nd
86 nd nd nd nd nd nd nd nd nd nd nd nd
87 nd nd nd nd nd nd nd nd nd nd nd nd
88 nd nd nd nd nd nd nd nd nd nd nd nd
89 nd nd nd nd nd nd nd nd nd nd nd nd

nd - no data recorded at this time temperature interval
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Table D-12 cont. PG&E Central Air Conditioner Time-Temperature Matrix

Time of Day

THI 13 14 15 16 17 18 19 2 21 22 23 24
40 nd nd nd nd nd nd nd nd nd nd nd nd
41 nd nd nd nd nd nd nd nd nd nd nd nd .
42 nd nd nd nd nd nd nd nd nd nd nd nd
43 nd nd nd nd nd nd nd nd nd nd nd nd
44 nd nd nd nd nd nd nd nd nd nd 0.04 0.03
45 nd nd nd nd nd nd nd nd nd nd nd nd
46 nd nd nd nd nd nd nd nd nd 0.06 nd nd
47 nd nd nd nd nd nd nd nd 0.03 0.01 0.04 0.02
48 nd nd nd nd nd nd nd nd 0.06 0.07 0.02 0.02
49 nd nd nd nd nd nd 008 006. 006 004 002 0.02
50 nd 009 009 010 007 006 007 006 003 0.03 0.02 0.01
51 0.09 nd nd 009 009 008 007 008 005 0.03 0.02 0.02
52 0.06 0.08 0.09 0.07 nd 007 004 004 002 002 002 0.02
53 0.13 0.13 0.08 0.09 0.08 0.07 005 003 0.03 0.03 0.02 0.02
54 0.03 0.03 0.03 0.07 0.03 003 002 003 0.03 0.02 002 0.02
55 0.06 0.07 0.08 nd 012 004 003 002 003 002 002 002
56 0.03 0.02 0.03 004 002 002 003 003 002 002 002 0.02
57 0.05 002 002 0.02 0.03 003 002 003 002 002 002 002
58 002 0.03 0.03 002 002 002 003 002 003 003 0.02 0.02
59 0.02 003 002 002 0.03 003 003 004 003 004 003 003
60 0.03 002 002 0.04 0.03 003 003 005 005 004 0.03 0.03
61 0.03 0.02 0.05 002 002 003 004 005 004 0.05 0.04 0.04
62 0.02 002 003 0.02 0.03 005 007 006 007 006 007 006
63 002 002 002 003 004 007 007 007 009 009 008 0.07
64 0.02 0.03 0.03 005 008 0.08 009 0.11 0.12 013 0.11 0.10
65 0.02 003 004 006 006 008 008 016 0.15 0.18 0.16 0.13
66 0.02 003 004 005 0.07 010 0.13 019 022 023 022 0.18
67 0.03 0.03 0.05 006 009 010 023 025 032 030 024 0.8
68 0.03 0.05 0.05 0.08 0.11 022 031 032 036 038 032 029
69 0.05 0.05 0.07 009 016 023 037 042 046 046 040 030
70 0.07 0.07 0.11 013 023 044 041 056 054 057 0.52 037
71 0.09 0.13 0.13 0.19 029 041 0.53 0.66 0.81 0.69 052 047
72 0.14 0.13 019 028 047 057 - 077 079 084 084 066 052
73 0.17 022 026 038 049 060 0.75 1.01 1.11 099 083 0.65
74 026 0.27 0.35 045 0.63 0.80 098 1.18 1.16 120 091 0.80
75 0.36 0.37 044 059 072 0.88 1.16 141 1.48 1.36 1.05 0.85
76 0.47 0.55 0.61 0.73  0.88 1.14 1.57 1.60 1.68 1.43 1.18 0.70
77 0.65 0.68 081 092 1.13 1.42 1.74 1.81 1.66 1.70 1.23 1.01
78 0.78 091 0.99 1.15 1.38 1.70 196 2.00 198 1.68 1.28 nd
79 0.97 1.01 1.13 1.25 1.56 199 206 220 211 2.00 nd nd
80 1.22 1.28 1.39 1.54 1.82 206 230 213 221 nd nd nd
81 1.34 1.46 1.57 1.75 1.98 232 247 246 288 nd nd nd
82 1.56 1.73 1.90 199 224 267 262 276 nd nd ‘nd nd
83 1.63 1.74 194 220 247 268 261 3.87 nd nd nd nd
84 0.68 1.97 219 245 269 254 219 nd nd nd nd nd
85 nd 204 224 234 225 247 3.06 nd nd nd nd nd
86 nd 0.73 147 255 271 270 444 nd nd nd nd nd
87 nd nd 2.55 186 224 369 ' nd nd nd nd nd nd
88 nd nd nd nd nd nd nd nd nd nd nd nd
89 nd nd nd nd nd nd nd nd nd nd nd nd

nd - no data recorded at this time temperature interval

D-14




Table D-13. PG&E Room Air Conditioner Time-Temperature Matrix

Time of Day

THI 1 2 3 4 5 6 7 8 9 10 11 12
40 nd nd nd nd nd nd nd nd nd nd nd nd
41 nd nd nd nd nd nd nd nd nd nd nd nd
42 nd nd nd nd nd nd nd nd nd nd nd nd
43 nd nd 000 000 000 000 0.00 nd nd nd nd nd
4 nd nd nd 000 000 000 000 0.00 nd nd nd nd
45 0.00 000 000 000 000 000 000 000 nd nd nd nd
46 0.00 000 000 000 000 000 000 000 000 nd nd nd
47 000 000 000 000 000 000 000 000 000 nd nd nd
48 0.00 000 000 000 000 000 000 000 0.00 nd nd nd
49 0.00 000 000 000 000 000 0.01 000 000 0.00 nd nd
50 0.02 0.01 000 000 000 000 000 000 000 000 000 000
51 0.01 000 000 000 000 000 000 000 000 000 000 0.00
52 0.00 000 000 000 000 000 000 000 000 000 000 0.00
53 0.00 0.00 000 000 000 000 001 000 000 000 000 nd
54 0.00 0.00 000 000 000 000 001 000 000 000 000 0.00
§§ | 0.00 0.00 000 000 000 000 000 000 000 000 000 0.00
56 0.00 0.00 000 000 000 000 000 0.01 0.00 0.00 0.00 0.00
57 0000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
58 0.00 0.00 000 000 000 000 000 000 0.00 000 001 0.00
59 000 000 000 000 000 000 001 0.01 0.01 0.01 0.01 0.01
60 0.00 0.00 000 000 000 000 000 000 001 0.00 0.01 0.00
61 0.00 0.00 000 000 000 000 0.01 0.00 0.01 0.01 0.01 0.01
62 0.00 0.00 000 0.00 000 0.01 0.00 0.01 0.01 0.00 0.00 0.00
63 0.01 0.00 000 000 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00
64 0.01 0.01 0.01 0.01 000 000 0.01 0.01 0.01 0.01 0.01 0.01
65 0.01 0.01 0.03 0.01 0.01 0.01 000 0.01 0.01 0.01 0.01 0.01
66 0.03 0.04 001 0.02 0.01 0.00 0.01 0.01 0.01 0.02 0.01 0.01
67 0.03 0.04 002 0.01 0.01 0.01 0.01 0.01 0.02 001 0.02 0.01
68 0.06 0.03 0.01 0.01 0.01 0.01 000 002 002 002 001 0.02
69 0.04 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.03 0.02 002 0.02
70 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.03 0.05 0.03 0.02
71 0.03 0.01 0.01 0.03 0.01 0.01 0.01 000 0.04 0.06 0.05 0.03
72 0.01 0.01 0.06 0.01 0.01 nd 0.01 0.01 0.01 0.04 004 0.04
73 0.01 0.06 0.01 0.01 nd nd nd 0.01 0.04 0.07 0.09 0.06
74 0.09 0.01 0.01 nd nd nd nd 0.01 0.05 0.06 0.11 0.11
75 0.00 nd nd nd nd nd nd nd 0.01 0.08 0.16 0.12
76 nd nd nd nd nd nd nd nd 0.06 0.10 0.10 0.19
77 nd nd nd nd nd nd nd nd 0.01 0.05 010 0.28
78 nd nd nd nd nd nd nd nd nd 0.01 0.21 0.26
79 nd nd nd nd nd nd nd nd nd 0.06 0.18 0.25
80 nd nd nd nd nd nd nd nd nd nd 0.39 0.25
81 nd nd nd nd nd nd nd nd nd nd 0.00 0.15
82 nd nd nd nd nd nd nd nd nd nd nd 0.77
83 nd nd nd nd nd nd nd nd nd- nd nd 0.00
84 nd nd nd - nd nd nd nd nd nd nd - nd nd
85 nd nd nd nd nd nd nd nd nd nd nd nd
86 nd nd nd nd nd nd nd nd nd nd nd nd
87 nd nd nd nd - nd nd nd nd nd nd nd nd
88 nd nd nd nd nd nd nd nd nd nd nd nd
89 nd nd nd nd nd nd nd nd nd nd nd nd

nd - no data recorded at this time temperature interval
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Table D-13 cont. PG&E Room Air Conditioner Time-Temperature Matrix

Time of Day

THI 13 14 15 16 17 18 19 20 21 22 23 24
40 nd nd nd nd nd nd nd nd nd nd nd nd
41 nd nd nd nd nd nd nd nd nd nd nd nd
42 nd nd nd nd nd nd nd nd nd nd nd nd
43 nd nd nd nd nd nd nd nd nd nd nd nd
44 nd nd nd nd nd nd nd nd nd nd 0.00 0.00
45 nd nd nd nd nd nd nd nd nd nd nd nd
46 nd nd nd nd nd nd nd nd nd 0.00 nd nd
47 nd nd nd nd nd nd nd nd 0.00 0.00 nd 0.00
48 nd nd nd nd nd nd nd nd nd nd nd 0.00
49 nd nd nd nd nd nd 0.00 0.00 0.00 0.00 0.00 0.00
50 nd 000 000 000 000 000 000 000 000 000 000 000
51 0.00 nd nd 000 000 000 000 000 000 000 000 0.00
52 0.00 0.00 000 0.00 nd nd nd 000 000 000 000 0.01
53 nd nd 0.00 nd nd nd 000 000 000 000 002 0.00
54 0.00 0.00 000 000 000 000 0.01 000 0.00 000 000 0.00
55 0.00 0.00 nd nd nd 0.00 0.01 003 000 000 000 001
56 0.00 0.00 000 000 0.01 0.00 003 000 000 000 0.01 0.00
57 0.00 0.00 000 000 0.01 002 000 000 001 0.01 0.01 0.00
58 0.00 000 000 000 000 000 000 002 002 001 0.01 0.00
59 0.00 0.00 000 000 000 000 001 003 001 0.01 0.00 0.00
60 0.00 0.00 000 000 004 002 003 0.03 0.03 0.02 0.01 0.00
61 0.00 0.00 0.00 0.00 0.01 0.02 004 004 0.03 0.02 0.01 0.01
62 0.01 0.00 0.01 0.01 0.01 006 009 003 0.03 0.02 0.01 0.01
63 0.00 0.00 0.01 0.01 0.06 0.09 0.05 0.04 0.03 0.03 0.03 0.01
64 0.01 0.01 0.01 004 0.09 0.11 007 005 0.06 0.07 002 0.01
65 0.01 0.03 0.04 0.05 0.07 0.06 0.05 0.06 0.07 0.06 0.03 0.03
66 0.01 0.03 0.05 0.04 0.07 0.08 0.05 0.07 0.08 0.11 0.06 0.01
67 0.02 0.02 004 006 004 006 010 0.15 0.13 0.10° 0.06 0.04
68 0.02 0.03 0.03 0.04 0.08 0.10 0.3 0.15 0.16 0.15 0.11 0.07
69 0.03 0.04 0.03 0.04 0.07 0.11 0.19 019 025 0.16 0.10 0.05
70 0.02 0.03 0.06 0.09 0.15 0.21 022 027 028 0.18 0.09 0.04
71 0.03 0.05 0.07 0.10 0.16 0.19 027 033 031 0.21 0.11 0.05
72 0.04 0.06 0.07 0.11 0.21 0.27 0.35 038 035 0.23 0.07 0.03
73 0.08 0.08 0.11 0.15 0.25 030 037 051 0.48 0.23 0.12 0.08
74 0.10 0.11 0.17 024 035 0.43 0.48 0.58 040 0.17 0.07 0.01
75 0.11 0.17 0.21 034 0.36 0.48 0.62 0.63 0.43 0.23 0.12 0.12
76 0.15 0.21 034 044 048 062 076 070 045 0.27 0.09 0.01
77 0.24 0.22 0.36 0.53 0.63 0.83 099 090 064 047 nd 0.01
78 0.40 0.39 042 054 080 095 093 076 050 021 0.40 nd
79 0.34 0.50 0.59 0.75 0.84 1.01 110 076  0.59 0.47 nd nd
80 0.52 0.68 0.78 0.93 1.14 1.03 087 078 089 nd nd nd
81 0.41 0.53 0.80 0.95 1.06 1.17 090 096 nd nd nd nd
82 0.30 0.64 0.79 1.01 1.15 1.13 1.19 1.23 nd nd nd nd
83 1.17 0.53 0.89 1.00 1.19 1.13 1.33 nd nd nd nd nd
84 0.00 1.51 080 089 0.83 1.33 0.00 nd nd nd nd nd
85 nd 0.00 1.93 146 0.96 0.00 1.50 nd nd nd nd nd
86 nd 0.00 0.86 2.19 2.06 1.45 nd nd nd nd nd nd
87 nd nd nd 0.00 0.00 nd nd nd nd nd nd nd
88 nd nd nd nd nd nd nd nd nd nd nd nd
89 nd nd nd nd nd nd nd nd nd nd nd nd

nd - no data recorded at this time temperature interval
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Table D-14. SCE Central Air Conditioner Time-Temperature Matrix

Time of Day

THI 1 2 3 4 5 6 7 8 9 10 11 12
40 nd nd nd nd nd nd nd nd nd nd nd nd
41 nd nd nd nd nd nd nd nd nd nd nd nd
42 nd nd nd nd nd nd nd nd nd nd nd nd
43 nd nd nd nd nd nd nd nd nd nd nd nd
44 nd nd nd nd nd nd nd nd nd nd nd nd
45 nd nd nd nd nd nd nd nd nd nd nd nd
46 nd nd nd nd nd nd nd nd nd nd nd nd
47 nd nd nd nd nd nd nd nd nd nd nd nd
48 nd nd nd nd 0.02 nd nd 0.02 nd nd nd nd
49 nd nd nd nd nd 002 0.02 nd nd nd nd nd
50 nd nd nd 0.02 0.02 0.03 0.03 nd nd nd nd nd
51 nd nd 002 002 002 003 003 0.02 0.02 nd nd nd
52 nd 002 002 002 002 004 003 0.08 nd nd nd nd
53 002 002 002 002 002 002 003 0.03 nd nd nd nd
54 0.03 0.03 0.03 002 002 003 002 0.03 0.02 nd nd nd
55 0.02 002 0.03 0.03 0.03 002 0.03 0.03 0.02 nd nd nd
56 0.03 002 002 002 002 003 004 003 0.03 0.02 nd nd
57 0.03 0.02 002 002 0.03 004 0.03 0.03 0.04 0.02 nd nd
58 0.03 0.03 004 0.03 0.05 0.05 0.03 0.03 0.04 0.03 0.05 nd
59 0.07 0.07 0.07 0.06 0.06 004 004 0.03 0.03 0.03 0.02 0.03
60 0.03 0.06 0.05 007 006 008 010 0.05 0.04 004 0.03 0.02
61 0.14  0.11 0.09 009 009 007 007 0.07 0.05 0.04 0.03 0.03
62 0.12 0.08 0.06 0.06 0.07 007 0.09 0.06 0.09 0.06 0.05 0.03
63 0.08 0.05 0.10 0.08 0.07 005 0.07 0.05 0.03 0.04 0.04 0.07
64 0.08 0.11 0.06 0.07 0.07 0.07 0.08 0.08 0.04 0.06 0.11 0.05
65 0.11 . 0.11 012 010 0.07 0.05 0.1 0.09 0.07 0.07 0.19 0.06
66 0.17 010 006 006 002 009 012 014 0.12 0.09 0.10 0.06
67 0.25 0.17 0.15 0.07 0.08 0.06 0.08 0.27 012 014 0.05 0.23
68 0.19 010 010 009 0.10 0.12 0.08 0.21 0.15 0.12 0.08 0.17
69 0.27 034 021 0.17 0.03 0.14 032 037 0.67 0.37 016 032
70 0.33 0.21 0.16 042 025 0.09 021 0.19 0.65 0.23 036 024
71 0.02 002 050 nd nd 0.18 032 045 037 0.33 0.48 0.35
72 0.37 054 014 014 016 004 018 034 059 0.69 044 053
73 0.18 nd nd nd nd nd nd 050 036 1.04 0.39 0.62
74 nd nd nd nd nd 028 025 047 058 0.81 0.77 0.58
75 nd nd nd nd nd nd nd 091 0.28 0.80 124 0.67
76 nd nd nd nd nd nd nd nd 0.67 0.59 1.23 1.17
77 nd nd nd nd nd nd nd nd nd 0.67 1.39 1.28
78 nd nd nd nd nd nd nd nd nd 0.66 1.10 1.41
79 nd nd nd nd nd nd nd nd nd 1.23 0.98 1.33
80 nd nd nd nd nd nd nd nd nd nd 1.48 1.81
81 nd nd nd nd nd nd nd nd nd nd 0.14 2.30
82 nd nd nd nd nd nd nd nd nd nd 1.85 091
83 nd nd nd nd nd nd nd nd nd nd nd 0.56
84 nd nd nd nd nd nd nd nd nd nd nd nd
85 nd nd nd nd nd nd nd nd nd nd nd nd
86 nd nd nd nd nd nd nd nd nd nd nd nd
87 nd nd nd nd nd nd nd nd nd nd nd nd
88 nd nd nd nd nd nd nd nd nd nd nd nd
89 nd nd nd nd nd nd nd nd nd nd nd nd

nd - no data recorded at this time temperature interval
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Table D-14 cont. SCE Central Air Conditioner Time-Temperature Matrix

Time of Day

THI 13 14 15 16 17 18 19 20 21 22 23 24
40 nd nd nd nd nd nd nd nd nd nd nd nd
41 nd nd nd nd nd nd nd nd nd nd nd nd
42 nd nd nd nd nd nd nd nd nd nd nd nd
43 nd nd nd nd nd nd nd nd nd nd nd nd
44 nd nd nd nd nd nd nd nd nd nd nd nd
45 nd nd nd nd nd nd nd nd nd nd nd nd
46 nd nd nd nd nd nd nd nd nd nd nd nd
47 nd nd nd nd nd nd nd nd nd nd nd nd
48 nd nd nd nd nd nd nd nd nd nd nd nd
49 nd nd nd nd nd nd nd nd nd nd nd nd
50 nd nd nd nd nd nd nd nd nd nd nd nd
51 nd nd nd nd nd nd nd nd nd nd nd nd
52 nd nd nd nd nd nd nd nd nd nd nd nd
53 nd nd nd nd nd nd nd nd nd nd nd 0.02
54 nd nd nd nd nd nd nd nd 0.04 nd 0.02 002
55 nd nd nd nd nd nd nd nd nd 0.10 0.02 0.02
56 nd nd nd nd nd nd nd nd 0.03 0.02 002 0.02
57 nd nd nd nd nd nd nd 0.04 0.03 0.02 0.04 0.04
58 nd nd nd 0.01 0.05 nd nd 0.03 0.03 0.04 0.04 0.03
59 nd nd nd nd nd nd 0.03 0.05 0.04 0.06 0.04 0.04
60 0.03 nd 002 002 002 0.03 007 004 007 0.03 0.03 0.05
61 0.02 0.06 0.03 0.03 002 006 003 004 004 002 005 009
62 0.04 0.06 020 012 014 0.03 0.04 006 0.04 0.07 0.09 0.16
63 0.02 0.03 0.02 0.10 0.03 0.03 0.06 0.03 0.09 0.07 0.15 0.14
64 0.07 0.06 0.04 006 004 0.05 0.09 0.06 0.09 0.19 0.19 0.11
65 0.09 0.07 0.06 004 0.06 0.05 0.06 012 0.14 0.25 0.18 0.08
66 0.05 0.12 0.07 0.07 0.08 0.14 0.09 0.21 0.33 0.21 0.19 0.28
67 0.06 0.08 0.12 0.19 019 015 0.31 0.19 0.39 0.32 0.35 0.18
68 0.18 0.14 0.19 026 020 022 022 045 0.45 0.60 0.38 0.28
69 0.24 0.36 0.27 0.21 0.27 064 049 0.73 0.94 0.64 0.66 0.15
70 0.46 0.37 0.36 046 0.38 0.38 0.55 0.57 0.69 0.50 0.31 0.27
71 0.34 0.34 0.45 039 042 042 085 1.06 0.76 0.51 0.54 1.04
72 0.41 0.35 031 0.51 052 082 069 088 0.83 0.78 nd "nd
73 0.61 0.39 0.60 046 0.65 1.04 1.25 1.20 1.13 nd 0.19 0.21
74 0.46 0.63 042 057 1.08 1.10 1.39 1.15° 151 0.03 nd nd
75 1.20 0.73 0.85 0.85 1.10 1.62 1.44 1.34 1.04 0.29 nd nd
76 1.06 1.19 1.18 1.29 1.45 2.05 1.49 1.36 1.17 nd nd nd
77 0.90 1.27 1.15 1.47 1.83 2.13 1.75 1.79 nd nd nd nd
78 1.51 1.25 1.48 1.60  2.00 1.99 154 224 1.15 nd nd nd
79 1.44 1.67 1.89 1.90 231 230 212 1.94 1.35 nd nd nd
80 1.71 200 210 229 222 229 245 1.78 nd nd nd nd
81 2.28 2.13 2.26 229 277 248 221 1.72 nd nd nd nd
82 2.55 2.19 2.31 270 256 259 223 1.98 nd nd nd nd
83 1.67 2.30 2.61 3.03 288 2.72 1.81 nd nd nd nd nd
84 nd 2.92 293 2.67 2.57 2.29 2.30 nd nd nd nd nd
85 nd nd 3.31 nd 3.03 2.94 nd nd nd nd nd nd
86 nd nd nd 3.25 nd nd nd nd nd nd nd nd
87 nd nd nd nd nd nd nd nd nd nd nd nd
88 nd nd nd nd nd nd nd nd nd nd nd nd
89 nd nd nd nd nd nd nd nd nd nd nd nd

nd - no data recorded at this time temperature interval




Table D-15. SCE Room Air Conditioner Time-Temperature Matrix

Time of Day

THI 1 2 3 4 5 6 7 8 9 10 11 12
40 nd nd nd nd nd nd nd nd nd nd nd nd
41 nd nd nd nd nd nd nd nd nd nd nd nd
42 nd nd nd nd nd nd nd nd nd nd nd nd
43 nd nd nd nd nd nd nd nd nd nd nd nd
4 nd nd nd nd nd nd nd nd nd nd nd nd
45 nd nd nd nd nd nd nd nd nd nd nd nd
46 nd nd nd nd nd nd nd nd nd nd nd nd
47 nd nd nd nd nd nd nd nd nd nd - nd nd
48 nd nd nd nd 0.00 nd nd 0.00 nd nd nd nd
49 nd nd nd nd nd 0.00 0.00 nd nd nd nd nd
50 nd nd nd 000 000 000 0.00 nd nd nd nd nd
51 nd nd 000 000 000 000 000 000 0.00 nd nd nd
52 nd 0.00 000 0.00 0.01 0.00 0.00 nd nd nd nd nd
53 0.00 000 000 000 0.00 0.00 0.00 0.00 nd nd nd nd
54 0.00 000 000 001 0.00 000 0.00 000 0.00 nd nd nd
55 0.00 0.00 0.01 0.00 0.00 0.00 000 000 0.00 nd nd nd
56 0.01 0.01 0.01 0.01 0.00 0.02 000 000 000 000 nd nd
57 0.00 000 001 0.01 0.01 0.00 000 000 0.00 0.00 nd nd
58 0.00 001 " 0.01 0.01 0.00 000 000 000 0.00 0.00 nd nd
59 0.01 0.02 001 0.00 0.01 0.00 0.00 000 0.00 0.00 0.00 0.00
60 | 0.02 002 001 0.01 0.01 0.01 000 000 0.00 0.00 0,00 0.00

" 61 0.03 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00
62 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.00 ~ 0.00
63 | 0.02 0.01 0.01 0.01 0.01 0.01 002 000 0.00 001 0.02 0.00
64 0.02 0.01 0.01 0.01 0.02 0.01 0.03 0.01 0.00 0.01 0.04 0.00
65 002 002 002 001 0.01 0.01 0.03 0.01 0.00 0.02 0.07 0.01
66 002 - 002 002 001 0.01 002 0.02 0.03 001 001 0.02 0.02
67 0.02 002 0.03 0.02 0.03 0.03 0.03 010 0.02 0.01 0.00 0.06
68 0.06 0.04 0.08 0.05 0.06 0.01 004 010 004 002 0.00 0.03
69 0.09 0.09 0.08 0.08 0.00 0.01 0.11 0.08 0.21 0.13 0.03 0.08
70 0.10 0.13 000 000 000 004 000 000 021 0.04 0.09 0.02
71 0.00 000 0.00 nd nd 0.59 nd 0.15 0.12 0.06 0.11 0.09
72 000 000 0.6 0.28 0.28 029 031 0.03 030 0.18 0.12 0.14
73 0.17 nd nd nd nd nd nd 0.01 0.13 0.27 0.11 0.16
74 | nd nd nd nd nd nd nd nd 0.16 0.34 024 0.3
75 nd nd nd nd nd nd nd 069 0.11 0.61 037 022
76 nd nd nd nd nd nd nd nd 0.23 0.20 0.41 0.36
77 nd nd nd nd nd nd nd nd nd 0.17 0.62 0.32
78 nd nd nd nd nd nd nd nd nd 0.46 0.24 0.52
79 nd nd nd nd nd nd nd nd nd 082 025 030
80 nd nd nd nd nd nd nd nd nd nd 043 0.60
81 nd nd nd nd nd nd nd nd nd nd 023 ~ 0.64
82 nd nd nd nd nd nd nd nd nd nd 1.22 045
83 nd . nd nd nd nd nd nd nd nd nd nd 0.42
84 nd nd nd nd nd nd nd nd nd nd nd nd
85 nd nd nd nd nd nd nd nd nd nd nd nd
86 nd nd nd nd nd nd nd nd nd nd nd nd
87 nd nd nd nd nd nd nd nd nd nd nd nd
88 nd nd ° nd nd nd nd nd nd nd nd nd nd
89 nd nd nd nd nd nd nd nd nd nd nd nd

nd - no data recorded at this time temperature interval
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Table D-15 cont. SCE Room Air Conditioner Time-Temperature Matrix

Time of Day

THI 13 14 15 16 17 18 19 20 21 22 23 24
40 nd nd nd nd nd nd nd nd nd nd nd nd
41 nd nd nd nd nd nd nd nd nd nd nd nd
42 nd nd nd nd nd nd nd nd nd nd nd nd
43 nd nd nd nd nd nd nd nd nd nd nd nd
44 nd nd nd nd nd nd nd nd nd nd nd nd
45 nd nd nd nd nd nd nd nd nd nd nd nd
46 nd nd nd nd nd nd nd nd nd nd nd nd
47 nd nd nd nd nd nd nd nd nd nd nd nd
48 nd nd nd nd nd nd nd nd nd nd nd nd
49 nd nd nd nd nd nd nd nd nd nd nd nd
50 nd nd nd nd nd nd nd nd nd nd nd nd
51 nd nd nd nd nd nd nd nd nd nd nd nd
52 nd nd nd nd nd nd nd nd nd nd nd nd
53 nd nd nd nd nd nd nd nd nd nd nd 0.00
54 nd nd nd nd nd nd nd nd nd nd 0.00 0.00
55 nd nd nd nd nd nd nd nd nd nd 0.00 0.00
56 nd nd nd nd nd nd nd nd 0.00 0.00 0.00 0.00
57 nd nd nd nd nd nd nd nd 0.00 0.00 0.00 0.00
58 nd nd nd 0.00 0.00 nd nd 000 000 000 000 0.01
59 nd nd nd nd nd nd 000 000 000 000 0.00 0.0
60 0.00 nd 000 000 000 000 000 000 000 000 001 0.01
61 0.00 0.00 0.00 0.01 000 000 000 000 0.00 0.00 0.01 0.03
62 0.00 0.00 000 000 000 000 000 000 0.00 0.00 0.02 0.01
63 0.00 000 000 000 000 000 000 000 001 0.01 0.02 0.02
64 0.00 0.00 000 000 000 000 0.01 0.00 0.01 0.02 0.02 0.00
65 0.01 000 000 000 000 0.01 0.00 0.01 0.03 0.03 0.02 0.04
66 0.02 000 000 000 000 002 000 002 004 0.05 0.04 0.02
67 0.02 0.01 0.01 0.00 0.03 0.01 0.03 002 0.09 0.03 0.05 0.04
68 0.03 0.03 0.01 0.03 0.03 0.02 0.01 0.06 0.06 0.07 0.05 0.04
69 0.03 0.04 002 002 0.05 010 004 012 001 0.09 0.06 0.10
70 0.06 0.05 004 006 004 005 0.13 0.11 0.07 0.08 0.07 0.07
71 0.05 0.04 0.06 0.07 0.06 006 0.18 0.08 0.16 0.11 0.18 0.00
72 0.08 0.08 0.09 009 0.13 0.13 0.18 017 0.09 0.09 nd nd
73 0.21 0.13 0.16 0.14 013 0.21 026 009 0.00 nd 0.09 0.00
74 0.11 0.16 0.13 0.17 0.26 0.31 023 021 0.00 0.00 nd nd
75 0.34 0.19 0.24 0.21 0.31 0.38 022 016 029 0.18 nd nd
76 0.35 0.33 0.34 041 0.41 0.48 033 014 0.19 nd nd nd
77 0.31 0.52 0.40 0.43 0.53 0.62 0.15 nd nd nd nd nd
78 0.39 0.35 0.43 0.51 0.49 054 037 nd nd nd nd nd
79 0.44 050 058 0.57 0.83 0.49 nd nd nd nd nd nd
80 0.34 0.63 0.56 0.66 0.58 0.77 nd nd nd nd nd nd
81 0.66 0.34 0.71 0.67 1.23 0.46 nd nd nd nd nd nd
82 1.29 0.65 0.66 2.05 2.56 nd nd nd nd nd nd nd
83 0.56 0.72 072 092 0.88 nd nd nd nd nd nd nd
84 nd 0.92 0.90 0.90 nd nd nd nd nd nd nd nd
85 nd nd nd nd nd nd nd nd nd nd nd nd
86 nd nd nd nd nd nd nd nd nd nd nd nd
87 nd nd nd nd nd nd nd nd nd nd nd nd
88 nd nd nd nd nd nd nd nd nd nd nd nd
89 nd nd nd nd nd nd nd nd nd nd nd nd

nd - no data recorded at this time temperature interval
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Appendix E. Supporting Data Tables for Section IV

For the interested reader, this appendix reproduces intermediate data used to develop the results
presented in Section IV. These tables contain statistical information, such as numbers of hourly
observations, mean hourly values, standard deviations, etc., for each end use in each set of utility
data analyzed. ’

E-1



$00°001 08°0 STLibz 8721 G €62 T230L
68°0 $6€°6 17182 "1 S Le 21
£€6°0 %6V °6 9-zee 97z 6°LZ 1t
€8°0 $8L°8 17912 1°0 8°¢6¢ 0T
£€8°0 3608 6°G61 €0 6° v 6
SL°0 %267 L 27807 1 [ ¥4 8
6L"0 $6€°L 6°88T1 € 1 L1z L
Lo %6€°L L 0vZ "0 L71z 9
9L°0 $66°L 0°91¢ 1 i ¥4 S
60°1 $.2°81 1184 LL°0 $16°L S'861 (A [ ¥4 ¥
£€6°0 $61°1¢ Iauums  $8°Q0 $76°8 61671 [ 1792 €
86°0 $28° b2 butids 1170 sbeUL Z2°€eET 070 ST 1C 4
F0°T $2L° G2 I3UTM G870 $00°6 €°hST Al [AR-T4 T
J030BJ UOTIDRIJ UOSEdS AfTeq UOTIDEId WNWIXEW WNWTUTW ATYIUOW
asn(py Teuoseag jokcfo)] aberaay ATUJIUOW abeiany 8bHeIsay 9HPISAY YIUOK
asn) ATyajuon sbeiaay jo Axeuums
3394 dog, sbuey pue aa03s
$00° 001 10°1 £°€08 Z°L6 2°89¢ Telog
AN %9V 76 S'L8 £°8 6°FE T
ST°1 %GE6 LheL Z° 1t |28 29 Tt
66°0 $9€°8 2°L9 [ 8°0¢€ 01
66°0 $G0°8 0°LS '8 9762 6
€670 $18°¢L 0°19 €L 8782 8
€L°0 $81°9 1434 6°G Lzt L
¥8°0 $98°9 1796 [ 4 €762 9
¥6°0 $L87L 0°19 6°L 0762 S
90°1 $TL LT 114 L6°0 $68°L |28 2] 20008 0°62 14
9870 $06°82 Isuung  ZT°Y %9V 76 preL (2] 6°be €
0071 $€2°62 butads 11 %80°6 Z°8s¢L #701 poge 4
[AGAS $91°82 IdJUTM KT T %29°6 9°9¢L l°6 [Nt T
103084 UOT3IDBII UOSEsS A1teq uoTIdoead WNWIXEW WOWTUTW ATYIUOK
Isnfpy Teuoseas 24D abexaay ATYjuoW ebexsay aberaay sbeisay yjuol
' 9sn ATUjuoW abeasay Jo Azeuums
34394 UdAQ BABMOIDTW pue abuey aA03S
$00700T PO°T L7€96T 2791 0°18¢ Te30]
61°T $69°6 07€ELT 8°1 6°9¢€ T
't %2676 T7eLt L1 £€79¢ 11
90°T $09°8 €°9LT 6°0 8°¢¢ 01
€0°1 $21°8 £°TLT 6°0 6°0¢€ 3
b6 °0 £¥9°L 17681 €°1 1762 8
6870 $G6Z°L 078971 870 97LZ L
88°0 %06°9 ¢°6S8T1 6°0 €792 9
S6°0 $€LTL 879671 AN §'62C S
80°1 $21°81 T1B4 20°1 $00°8 [ ARTAt 6°C ST0¢ 12
6870 $06°62 Jauwunsg  €1°1 $L1°6 [ 1A 6°0 6° € €
66°0 %06 "¢ butads go°T $v6°L 9°9%1 S'1 £°0¢ Z
0T"1 $L0° L2 IB3UTM  9T°T (22N 97661 €1 0°9¢ 1
J03083 UOT3I0EIJ UOSELS AT1TReQ UOTIOBIJ UNMUTXEN WNWTUTK ATYIUOW
isanfpy Teuoseas el i} abereay ATyjuoq abexsay sbexoay sbersay yauop
9sf) ATyjuoW aberaay Jo Axewumg
3394 butxc0)

4354

686T ¥T:2v: %0 LZ xdy nyg

$00°00T 66°0T €°800TT S LZY 8°T10F T1®30L
OT°€T %CT°01 S'666 6°2% 0°90% A
€2°C1 %ST°6 L ¥88 0°6¢ 6°99¢ 1T
96707 %91°8 b°Shs €°Sh zLze 01
€9°6 $02°L 9°8LL 2 1 07682 6
1€°8 $€V°9 vTv8L 9°6¢g 87LST 8
ov°8 $6v°9 €7 1v8 0°1¢ 57092 L
98°8 $29°9 976¢8 £€°0¢ L7692 9
LY"0T %60°8 6°G€E6 9°1¢ 9°%Z¢ S
P01 $0€°LT 1184 6Z°TT sbb°8 2766 ZTeL 9°8¢€¢E 14
08°0 $hL°9C aauumsg  19°ZT  %bL6 0°GS0T L°€Ph 8°06¢ €
po"1 $L2°92 butids 9.°z1 $16°8 breve 9712 €168 ¢
0Z°1 %8976 IBJUTM 6L°ET $%S9°01 19911 0°0 A4 T
J030Bd UOTIOPIJ UOSEDS ATTRQ UOTIDBI4 WNWIXEW WRWTUTW ATYIUOW
Isnlpy teuoseas ok fo) obezsay ATyluoW sbexsay sbeisay obeIaAy YIUOW
9sn ATyJjuoN ebexsay Jo AIewuns
3394 I91BSH I3IeM
$00°0071 224 9°8€Zh T1°0 8°168 Te3ol
Z8°¢Z $6L°6 LTHSE 170 £7L8 49
09°2 $hL°8 £70b€ 0°o 6°LL 11
ze°¢ $90°8 8°G1¢ 0°0 6°TL 0T
8¢°¢ $89°L 0°s0¢ 0'0 S°89 6
1t ¢ $GE€°L 2°18¢ 0°0 §°69 8
Loz $61°L 0°06¢€ 0°0 2°%9 L
€1°2 $LT°¢L 1°¢6¢ c°0 6°€9 9
1€°2 $T0°8 b 60€ 0'0 ST IL S
10°1 %08791 Tted 6€°C $20°8 SThLE 0°0 9° 1L 14
88°0 $0v "6 asuung  89°¢ $0€°6 6°6€€ 0°0 6°28 €
106°1 L 12 3T 4 butads zy°z $66°8 0°8S¢ 0°¢C 2°9L 4
ST°1 %LV 8¢ I2UTM 1672 $€1°01 8 LIV 0°0 €706 T
J010B4 UOTIDEBIJ UOSEBS ATTBQ UOTIOoBIJ UNUWTXEN WAWTUTH ATYIUOW
Isnlpy TeUOSE®S okcfo] abexaay ATYjuon oberaay abereay abeIany YIUOW
asn ATYjuon abeisay jo Axewuns
4394 Ix8k1q sayloTd
$00°001 LzZ°s 6°6ZhS €°20L b°pZ61 Te30L
61°G %9€°8 £°08b §°6S 0°191 T
88°b $09°L |44 v°98 £°9b1 11
85°G %66°8 [ANY:34 L°h9 6°CLT 01
£€6°6¢ $62°6 AR AR 8°19 0°8LT 6
60°9 %0876 0°LZs €718 9°881 8
26°¢S $95°6 87€0¢G 1799 97¢€8T1 L
€6°6G $SZ2°6 S TILY §°99 6°LLT 9
AN $52°8 L°8bY S°€9 L°8ST S
66°0 $65°91 1184 vo°¢ $98°¢L 0°9zv 6°65S ¢ 16T [4
€1°1 §v8TLE Isuums 9Ly $89°L 6°0€Y ¢°8§ LTLpT €
v6°0 $8L°€Z burads ¢9°v  sLL°9 €798 €°9¢p [ 15 S
8870 $08°12 IBIUTM  FI°P $99°9 0°6vE 1°2Ss 27821 1
J03084 UOT30BIJ UOSEBS ATTeq uoTioeIi WNWIXEW WOWTUTW ATYIUOW
asnlpy Teuosess okche) obeisay ATYyjuon sbeirsay abersay abersay YIUOR

asn ATyjuol sbexaay Jo Axeuuwns
Jo03ezabrazey

uxd - anoysbd

E-2



044 S0z 1612 Te108
€ve 791 6LT Zt
£6¢€ et [4:20 11
923 91 €81 0t
9¢¢ LLt 6L T 6
8€¢ €91 6Ll 8
8z¢ €Lt SS1T L
6€€ 91 8L 1 9
86¢ Lt 981 S
99¢ 081 981 14
oLe Z81 88T 3
€6¢€ 891 68T 4
9g¢e 181 SLT T
Tel0% 9861 6861 Yauocw
SPTOYSSNOY JO Iaqumn
KEL uanQ pue abuey aao3s
€861 V66 686 Telol
991 €8 €8 Zt
LT 98 98 Tt
€91 8L ] ol
Lt 98 98 6
9t Le v8 8
651 98 €L L
991 ¥8 z8 ]
691 S8 v8 S
0Lt S8 S8 14
91 [£:] 08 €
86T 9L z8 4
€91 V8 6L T

Te3o;l 9861 6861 YIuon

SPTOYSSNOH JO IdquUnN

3394 doJ, abuey pue sA01§
(X4 £€2¢ [4¢14 Te20]
8¢ 6T 61 A
8¢ 61 61 11
8¢ 61 61 ot
8¢ 6T 61 6
LE 8T 61 8
€€ 8T ST L
e 61 91 g
S€ 61 91 3
9€ 0Z 91 12
(4% LT ST €
£€ LT 9T 4
ve 61 ST T

Tel0l 9861 S861 Yuon

SPTOYaSNOH JO Jaquny
q39d USAQ SABMOIDTW pu®e abuey aao3ls

$00°00T1 2976 9°€PrS  b¥°ShI F°1502 T1e30]
€€°¢ $90°8 [AR-1% 9°8¥% £€°691 [
€7 "¢ $€6°L 0°¢€vy AN 87291 1T
96°¢ $0v "8 8°99% 9°29 £72L1 o1
S9°¢ $97°8 yrech L"89 G691 6
18°¢ $LL°8 SThLY Sgy 07081 8
SZ°9 %SV 76 9°18¢% 879G 87€61 L
S6°S $0L°8 2729% ST 18 S8L1 9
9% "¢ $GZ°8 9°6€l 8709 27691 <
86°0 $€€°91 11e3 6v°S $20°8 67 LYY 8726 9°9%91 14
S0°T $81°6¢ suums Ty g $L1°8 6°80Y 282 97191 €
L6°0 $hv 0z butads 0g°g $TG°L 8 vov £°8¥ 07 %St [4
86°0 $v0° 2 I9UTM 197§ $8%°8 vy 0° 8y 0°pLT T
J030BJ UOT1IDEBIJ UOSEdS A1Teq UOTIO®BIJ WNWIXEW UWNWIUTW ATYIUOW
1snfpy T[euosess 23D abexsay ATyijuop oberoay abersay abeasay YIUOW
osn ATy3uon 2bexaay Jo Azewung
d%94d U3ayo 3Ty SNOIUBTISISTR
$00°00T 8L"0 T°cp8 L°01 1°v82 Telol
S6°0 $LE°0T €°00T1 9°¢€ G"6¢C 4
L6"0 $€2°01 T ett s 1 1°6¢ It
aL"o $L2°8 0768 91 SR X4 ot
Z8°0 $0L°8 STLL 0°Q L' ve 6
S9°0 $0T°¢L 0°29 0°0 2702 8
v9°0 %96 °9 0709 0'0 8°61 L
29°0 $2G6°9 8°¢h 70 s 81 9
§9°0 $60°L 1°%s 10 1702 S
1t $06°81 TTed 8L°0 $L2°8 2°€9 [ R ¥4 14
88°0 %8C°6¢C Jsuums 680 $8Z°6 Gt L 6°0 £°9¢ €
86°0 $€9°0C butads 6L°0 sSL°L 0°9% (0] 0-ee 4
2T 1 $86°LC I23UTM  L8°0 $9V°6 L7LS 0'1 6°9¢ T
J030B3 UOTIORIJ UOSE3S ATTeQ UOTI0BIJ WNWIXBRW WNWTUTW ATYIUOW
Isn(py Teuoseas ok fo) abexaay ATyjuow obeisay abeirsay abelaay YIuoWw
asn ATyjuoy abeaaay Jo Arewuns
3394 uaA0 3A01S
$00°007T 0Z°T £€°0€0Z ¥°01 8 LED Tel0}
8¢°1 $LL°6 0°6S1T "1 8 Zv 21
6€°T $1G6°6 §°891 ¢ 0 9°1b 11
21 $19°8 L°z8l L0 LTLE 01
911 $96°L 07681 9°0 6 %€ 6
80°1 $19°¢L 9°90¢ 6°0 £ €€ 8
$0°1 $YETL 07981 0°0 1°2¢ L
0071 $€8°9 8°8%T 0°1 6762 9
6071 $2L°L 0°psT 90 87 €€ S
80°1 $21°81 T1B4 LT°T $00°8 L0%T 1°€ 0°G¢E 14
6870 $GL 62 Isuums 6271 %176 0°LyT 1°0 0°Cb €
66°0 $68°02 butads gz°1 %7108 0°zLT BT 1°6¢€ 14
"1 $8Z2°LC I9JUTM  bETT %1576 6°€8T L0 9°1¥% 1
I03083 UOTIdOBRIJ UOSESsS ATTeq uol3oelj WNWTXER WAWTUTW ATYIUOW
Isnlpy Teuosess 230 abexany ATyjuon sbeasay abezaay abeIaay YIUOW
asn ATyiuon sbexaay Jo AIeuwuns
4394 usaQ pue abuey 3ao3s
686T ¥T:2¥:¥0 LZ adv nyL uad - znoysbd

E-3



v0° 1T 08°0 [V 02°1 I33em
10°1T 88°0 10°1 ST°1 dY30Td
80°1 68°0 66°0 0Tt utTy00)
660 ET°T ¥6°0 88°0 briyey
AON-1300 dag-unp Aep-i1eW gqai-98q
1Ted Tawwng butxds ISIJUTM

§1030”J Juswisn(py TEUOSE3S

3394 J1013085 [eTIUSpPTISaY
S19 T0€ 1283 Te30]
(34 4 9z 1
18 Ve Lz 11
Zs 14 Lz 0T
15 ve Lz 6
Zs Y4 Lz 8
6b ve 14 L
sS Le 8¢ 9
1 Le 8¢z S
€S 9z LT 14
6% 9z €2 €
0s ve 9z 4
6V 9z € T

Te30] 9861 G861 YIUuon

SPTOYaSNOH JO Iaqunn
3394 usaQ 38A01S

686T ¥T:2v:¥0 LZ Idy nyg uxd ‘- anoysbd

E-4



[42a¢ P 6T€E 070 v18 Te30L €672 L7z8ge 070 £72T6 Te30]

6Z2°0 $2T° 1T 6792 0°0 0°6 AN z€° $08°L 0°zze 0°0 0°2ZL [As
o€’ 0 $€C°1T 6°0¢€ 0°0 1°6 1T 9¢°¢ $veE"8 [ XA 0°0 6°9L 1t
"o $66°L S°9¢ 0°0 §'g 01 [4304 $6L°L S'6vE 0°0 8 1L ot
1270 $8L°L A 44 0°0 €79 6 €5°¢C %2278 (A4 4% 0°0 87GL 6
L1°0 $0v°9 6°8¢C 0°0 [ 8 60°¢C $E0°L L SLE 0°0 6° b9 8
P1°0 $L2°6 976z 0°o0 €°b L 62°2 $69°L 9°p0¢€ 070 0°T¢L L
(44N %L0°8 076z 0°0 9°9 9 L8 ¢ $2€°6 1°€ve 0°0 0798 9
12°0 $€0°8 £°92 0°0 S'9 S 88°¢ $L9°6 87 €V 0°0 2°68 S
ST°1 $22°61 =~ 1Ted4 ZT°0 %81°8 6°62Z 0°0 L*9 (4 L6°0 $€T°91 Ties 0v°Z $28°L 97612 0°0 1°2ZL 4
Z8°0 $1S5°¢L2 Jsuumg €270 $.8°8 €L 0°0 'L € L6°0 $LC°2¢€ suumns £y g $91°8 prise 0°0 g 6L €
00°1 %$80° 62 butads zz°o $€G°L *B 24 0°0 19 Z 201 $59°627 butxds (i°z $0v "8 9°€zz 0°0 STLL 4
2NN $61°82 IBUTM  6Z°0 $¥5°6 0°Le 0°0 8 L T SO0°'T %56°6¢C I33UTM  06°C $VL"6 S'6LT 070 6°68 T
03083 UOTIORIJ UOSE3S ATTeQ@ UuOTI0BIJ WAWTXEW WnwW{UuTW ATY3IUOK 103083 UOTIDBIJ UOSEdS AT1eQ UOTIDEIJ WNWTIXEW WNWTUTW ATYIUOKW
isn{py Teuosesag 23D aberoay ATYluoW abeasay abeiaay oHeI2AY YIUOCK isn{py Teuosesas jokcfe) abexoany ATyiuow obeiaay sbeasay abeIlsay YIUOW
asn ATyjuol abexsay jo Axeuuns 9sn ATY3juoy sbersay Jo Axewuns
a0s I3ysemystq 308 . 12A1@ saylo1d
428 9°8€SZ v0¢C 6°9%21T TeI0L 29°0 9°9L9 0 vl 0°92¢ Telog
S0°€ $LS°L 67222 0°0 [ R4 T SL™0 $€2°0T 0°LS 0°0 1€z Zt
1¢°e $TLL €760 0°0 2796 1t 9 0 $vS°8 87 €9 0°0 €761 1T
96°¢€ $€8°6 6°12¢ 0°2 9721 01 Zs°0 $T1°L 8°6¢S 00 1791 0T
ov'¢g $L1°8 ST viC 0°0 6°T0T 6 6S°0 $¥8°L ¢T LS 0°0 LTLT 6
S6°¢€ $€8°6 LT LET 0°o §'2¢1 8 S9°0 %96 '8 6°L9 070 £°02 8
v6°¢ $6L°6 zUsee 0°0 072t L 660 $79°L 6" b9 0°0 [ANAs L
09°¢ $99°8 cTvee 0 o 6°L01 9 ZL'0 | %8S°6 Z°€9 070 Q" 1¢ 9
€V € $€G6°8 €922 81 P'90T S Lo $GS8°6 [ T°9 €°2¢ S
S0 T §6S°LT TTed £1°¢ $hS°L £°661 0°0 0" %6 14 v6°0 $69°61 T1e4 S9°0 $€9°8 €708 LoL S°6T1 2
60°1 L1201 Taumuns 66 °¢ $E€E°L T°€61 0°0 v 16 € 201 $96°€¢€ Jauuns  19°0 $6€°8 1°6b €0 0°6T €
€670 $6€£°€C butxds T10°¢ %LL°9 6°69T1 0°0 [and] 4 L0 1 $98°9¢ butads 0570 $62°9 [Ax44 0°0 %1 4
26°0 $29°22 I23UTM  E£°€ %87°8 278871 0°0 27 €071 1 S$6°0 $€6° €7 Id3UTM TS°0 $S0°¢L €760 0°0 6°GT T
J0130®J UuOoT3IdeIJ UOSEdS A1Teq UOTIOBIJ WNWIXEN UMWTUTW ATYIUOW 103084 UOTIDOBIJ UOSEdS ATTeq UOTIDBIJ WNWIXEW WAWTUTH ATYIUOW
Isnfpy Teuoseas 23D abersay ATYjuon abexony obeisay obBISAY YIUOR Isn{py T[eBUOSE®S jokcle] aberaay ATyjuow obersay sbersay ab6BIsAY YIUOW
‘ ) asn ATYjuop abeIsay Jo Axeuwuns asn ATy3juow aberaay Jo Axewuns
cioy I9z9914 40s uaap-abuey
’ 1Z2°0 ‘z'18z 00 9" LL Te30] £€9°p L*GLVE L°zZE 0°169T Te30l
12°0 $2¢°8 0°8¢ 0°0 S'9 a4 S8°¢ $90°¢L 9°bbe 0°0 P61l (4
1z°¢ $G1°8 6°9T1 0°0 €79 Tt 0% $P1°L v 962 0°0 L°021 Tt
0Z°0 $€8°L S°61 0°0 1°9 0ot 19°% $Sh°8 2°80¢€ 0°0 6°2Z%1 01
€270 $GL°8 [AN4 0°0 89 6 66° 1 %68°8 2760¢€ c°0 9601 6
. 12°0 $92°8 v-€eC 0°0 7 9 8 00°S %9176 T°90¢ 0°0 6°bST 8
81°0 $GE€°L LLT 0°0 L-s L €9°y $6b°8 0°62¢ 0°0 9°€h1 L
vZ°0 $0T°6 8°2¢ 0°0 "L 9 69°¢g $20°01 [ Y4 v-o0z 77691 9
0Z°0 $10°8 6°2¢C 0°0 (4] S veE"S %0876 £€°00¢€ Z°8 L7691 S
96°0 $66°G1 114 €270 $.0°6 6°62Z 0°0 0"L ¥ €6°0 $6S°G1 TTed T1°S . %L0°6 T°zLee % AR 14
00°1T 9 e Iauwunsg  zZZ°0 %.9°8 0°€C 0°0 L9 € 60°1 $2S79¢€ Jauums 09" ¥ sbv°8 0°€6C 0°0 L°Ze1 €
z0°1 $9L°62 butads 0z°0  $LI°L L791 0°0 9°6 4 80°1 $TE°Le butads gy ¢  $9L°S 8°6¥Z 070 S°L6 z
10°T $6L° %2 I2UTM €270 $T€°6 1°ve 0°0 7L T ¥8°0 %65 °0¢C IBJUIM  HZ° ¥ $LL°L b 6Lz 0°0 [ 20 €50 S
I030B4 UOI}DEIJ UOSeas ATTeq UOTIDBIJ WNUWTXEW UNWIUTW ATYIUOK JI030BJ UOT3DEIJ UOSess ATTeQ UOTIoRI] WNWTIXEW WNWTUTW ATYIUOW
asn{py Teuoseas jekcfe) sberaay ATYyijuoW sbeasay obeioay sbeisay YIUOK asn{py Teuosesas o} fo) oberany ATYjuoW obereay 2DeI3AY 206BISAY YIUOK
asn ATyauoy abeisay Jo Areummns as ATyjuop =3bexrsay Jo Areumng
308 I9yseM sayloid 308 z03e32H6TII2Y
T 6861 SE: ¥y 90 LZ Idy nuys - uxd - anoysos

E-5



€E"T
96°0
S1°1
L6°0
§0°1
v6°0
1870
€670

AON-120
TTR4

€870
00°T
¢80
L6°0
60°1
<01
6L°0
60°1

dag-unp
Iaunmns

60
¢0°T
00°1
(4
€6°0
Lo°1
6271
80°1

90°1
10°1
[ASN
S0°T
6°0
S6°0
111
870

d 1ood
3Yy3loT1d
emyst1q
?Yy3o1d
9z991J
utyo0)
TASTSL
byxzey

Kep-I1ew ge3j-~-o9Q

butads

I93u

™

szo030ed judwisnlpy Teuoseas
J0109S TETIUSPTSDY

0T°1 G°88ET 0°0 3 10¥% Telog
2t $PE’G PT19T1 0°0 S LE [
[4Aa $01°6 8°¢¢el 070 S°9¢ Tt
69°1 %90°€T 9°191 0°0 6726 0T
9570 $LT°V 0°L9 0°0 L°91 6
8L°0 $86°6S 1°96 0°0 0°ve 8
81°1 $1T°6 8601 0°0 9°9¢ L
[A%S $9S°8 87201 0°0 €°v¢ 9
€ET°T %698 L'v0T 0°0 6°VE S
€E€°T $91°¢¢ ALK AN $9¢€°8 L7001 0°0 9°¢€¢€ 14
£€8°0 $08°LC Jauwung  £8°0 $VvL'9 £°€0T 0°0 1L €
¥6°0 $08° €2 butads €8°0 %28°S 6°2IT 070 v-ee 4
90°T $€2°92 IBJUTM €R°T $80°TT £€°621 0°0 STy T
Joj30oeJ UOTIDBIF UOSEdS ATTeQ UOTIDEIJ WNWIXEW UMWTUTW ATYIUOK
asnfpy TeuOSEaS jokcte) abeisay ATYIuoW oberaay obelaay 258IsSAY YIUOW

a0s

osn ATyjuor abereay Jo Areuuns

dung T1o0g

6570 7 09¥ 6°G¢ 1°812 Telol
8%°0 $€6."°9 8°8¢ 0°0 6°bT T
6v°0 $G8°9 227 070 Lp1 1T
L%°0 $2L°9 ST 0% 0°0 S pl 0T
LETO $€2°¢§ 20 2% 0'0 Z 11 6
9v°0 $29°9 9°8¢ 070 vl 8
%°0 $v6°S voLE 0°0 821 L
€970 %8L°8 ST6E Z2°0 6781 9
99°0 %6076 0°6¢ 0°0 ¥ 0¢ S
1870 $LG7ET Tted ¥8°0 $2L°TT 9°LE 0°9T1 [Alt4 [
6L°0 %96°92 Isuung  8L°0 $TE° 1T 0°LE 2"} €792 €
6C°1 $25°¢¢ butads oL'0 $01°6 0° ¢ s’q 9761 [4
I1°1 $5€° LT I23UTM 6L°0 $2€° 1T 2°2h 8°G vve T
01084 UOT3IdEIJ UOSEdS A{teq uoT10®I] WNWTIXEW WNWTUTW ATYIUOW
Jsnl{py Teuoseas 230 eberaay ATyjuow obeiaay abeaoay oberday YIUOW
9sn ATyijuow obeasay jo Axewums
308 39S UoTSsTARTS]L
120 £°962 0°0 £°8L Tel0y
2] $26°6 e 0°0 S*L [
0Z°0 $€G°L s 02 0°0 6°G 11
ZZ°0 $v8°8 8°1¢C 0°0 6°9 o1
[440] $92°8 R4 0°0 S°9 6
81°0 $22°¢L 6°€C 0°0 LS 8
0Z°0 $16°¢L 7 81 0°0 Z°9 L
0Z°0 $P9°L Z°1z 0°0 0°9 9
pZ 0 $tb e P 62 0" 0 Pl S
86°0 $LE°OT T1E4 1Z°0 $L0°8 [4 T4 0" 0 £°9 4
€670 $€0°1¢ Jsuuns  1Z°0 $L1°8 8761 0°0 [ 2] €
201 $59°6C butids €z°0 $81°8 LT 0°0 V9 4
60°1T $56°92 IS3UIM €270 $62°6 S8l 0°0 L 1
I032®J UOT3IdBRII UOSE3IS AlTed uoT3I0BId WNWTXPW WOWTUTW ATYIUOW
asn{py Teuoseas 23D obersay ATyjuoy abeiaay obersay abexsay YIuopw
asn ATYiuol aberaay jo Axewwnsg
a2s U3AQ DABMOIDTHW
|22 0°6G¢g €762 0°6ST TE30]L
0% "0 $GL"L Z°8¢ 070 €721 1
LE"O $G0°L 9°ve 0°0 711 11
"o $€0°8 £°2¢ 0°0 8°Cl 01
LE"Q0 $90°L 82 0°0 z 1t 6
8€°0 $8E€°L S°0€E 0°0 LTI 8
vE"O $2L°9 L°62 070 L7001 L
Lv°0 $.8°8 8°LZ T°¢€ °%1 9
"0 $80°8 6°6C [ 8°C1 S
06°0 $60°GT 1Ted 9670 $09°0T 9°82 6°b 6°91 |4
06°0 $€0°0¢€ aduums €50 $Zv°0T [ R4 1°8 9°91 €
ST°1 $60°6C butads o0p°0 $90°L 8°z¢ €'Y z°11 4
S0°1 $6L°62 I33UTM 9670 $86°0T L°8C 9°¢ S°LT 1
703084 UOT3IOERIJ UOSeds AT1eq uoT3loerg WNWIXEW WNWTUTW ATYIUOW
Isn{py Teuoseas foicle) abexaay ATyjuoW abersay obersay abelsay YJUoW

aos

686T GE:PY:¥0 LZ xdy nyg

asn ATYjuol =6eI8AY JO Arxeuming
I9A1Q@ saylo1d sE

uxd - Inoyaos

E-6



$00°00T 915701 €°PPEOT (8°TC LGE'T €vZ ¢ 066°% €L0C TB3IOL
$96°€ 44 ] 1°01% 86 "0 00070 6v1°0 861°0 €L0T ve
$TE€° P |48 €°9vY €0°1 00070 9s1°0 SIC"0 €L02 €
%097¥ 92070 L'SLY el 00070 91°0 62270 €L0T [£4
$69°F L2000 [An-t:14 [A2N" 00070 3170 PEC'0 €L0T 1z
318" ¥ 82070 9°Lev 1271 000°0 63170 0k2"0 €L0C 0z
$V6° Y 82070 [ANasy TE°T 00070 L8170 Lv2"0 €L0Z 61
$L8° % L2070 7°€0S |20 000°0 99170 €E¥Z°0  €£L0Z 8T
$€9° 10 S¢0°0 9°8LY 01T 000°0 85170 T€C°0 €L02 LT
L1284 [44 9°09% 60°1 000°0 0ST°0 ¢z o €L0e 91
SEETY €20°0 LTLYY T0°T 000°0 ST 91z°0 €L0C ST
$LC7Y ¥co o 9°1bb ST 1 000°0 SST°0 €170 €L0T Pl
%617V €20°0 €°€ECh LY 00070 ¢ST 0 60C°0 €L0C [
$T1°% <2070 T°6eh €T 000°0 6V1°0 G0Z°0 €L0C T
$20° 0 20 0 0°91Y ST°T 000°0 [A Y 10270 €L0T 1T
$80° ¥ €20°0 L1ey [Ae 000°0 €510 €02°0 €LOZ ot
$0T° % [440v} 1°veb ST°T 000°0 Ly1°0 G0Z°0 ¢€LoT 6
$TT°V 0zZo°0 LSy 10°1 000°0 13 A% S0C°0 €L0C 8
$v6°€ 020°0 0°80% 06°0 000°0 wi'o L61°0 €L0T L
%99°¢€ 81070 2°9Le 80°T 000°0 SETT0 181°0 €LOZ 9
$06°¢€ 81070 §°29¢ ¥6°0 000°0 €ET"0 SLT°0 €L0C S
L1 AR 81070 8°96¢ 60°T 00070 PET"0 ¢L1To  €Loz 12
$6S°€ 0¢0°0 6°0LE A% 00070 €170 6L1°0 €L0C €
$79°¢€ ¢20°0 8°9LE £€1°1 000°0 6v1°0 Z81°0 €L0C 4
$9L°€ £20°0 €£°68¢€ 0e"1 000°0 16170 88170 €L0OT 1
adeys anyeA |anTeA UoOT3EBTAS(Q

PEOT 9dUueTIEA ung UNWTXeHN WNWTUTW pPIepUeRlS UESK N INOH

a94d 11e4 siojexsbrazey
$00°0017 L€£87CT 6°06VEC 06°€EC 00070 €86°¢€ 869°G €21y T1®30L
$9T° ¥ 62070 c°8L6 ST 000°0 wi'o LEZTO €21v 124
$EV°V 1€0°0 9°1Iv01T €T 000°0 LL1to €670 €21b X4
%LV €€0°0 8°L0TT T€°1 000°0 Z81°0 692°0 €Z1% (44
$ELTY €€0°0 01111 €6°1 000°0 181°0 69C¢°0 €21¥ 14
$8L°V 0€0°0 [AXZAN) 8Z 1 000°0 pL1"0 ZLz°o €21y 0z
$v8° Y ¢g0°0 8°LETT [428¢ 000°0 6LT°0 9L2°0 €21% 61
$8L°V T€0°0 przzit 8Z°1 000°0 SL1°0 Lz o gzt 81
$09° ¥ 620°0 870801 8E°1 000°0 TLT°0 29270 €T LT
$0S°V 620°0 0°8G01 9€° 1 000°0 0LT 0 LSZ°0 €TTY 91
$1€° % 8¢0°0 971101 1€°T 000°0 891°0 SbZ°0 €21y ST
$12° 0 92070 87886 |22 000°0 091°0 0bC 0 €21h LA
$T2° % ¥Zo'0 6°886 12280 000°0 9581’0 0y 0 €2T¥ €1
%917 ¥ 6Z20°0 v"9L6 €E°1 000°0 8SsT 0 LEZ0 €21¥ T
$00° ¥ 62070 8°8€6 vz 1 000°0 6ST1°0 82z°0 ¢€zZ1v 11
%C0°Y 9¢0°0 SEV6 9¢°1 000°0 9170 622°0 €Z1¥ ot
$b6°€ 920°0 27626 02°1 000°0 29170 (22K R XA 6
%$.8°¢€ ¥Z0°0 1°606 80°T 000°0 vs1°0 02Z°0 €T1v 8
$8L°€E ¥20°0 £7°888 61°1 000°0 9g1°0 S12°0 €Z1v L
$09°¢€ €20°0 S°6v8 Z1°t 00070 T6T°0 S0C¢°0 €21 9
%067 € 200 6°1Z8 60°T 00070 6v1°0 661°0 €Z1¥ S
$€9°¢ €20°0 press 821 000°0 16170 LOZ°0 €ZTV 12
%857 € ¥20°0 L°1¥8 61°1 000°0 SS1°0 v0Z°0 €2TV €
$TL°€ 920°0 9°¢L8 sT°1 000°0 09170 21270 €T Z
$v6°€ 82070 17926 €1°1 00070 99T1°0 GZZ°0 €TTh T
adeys anTeA SNTEA UuOT3BIASQ

peoT JoUBTIBA  UNS WNWIXeW UWNUIUJH pIepuels uesy N Inoy

a94d

Iaumung sIojeIsbrIIOY

%$00°0017 06€°8 cTeEv8rtl  LZTLl 00070 L68°¢C 918°p I8B0E 1®B30L
$L0° % 8T0°0 ¥ v 09 6L°0 000°0 v€1°0 961°0 Z80E vz
$0%° ¥ 02070 §7€59 86°C 000°0 Zrito 21Z2°0 Z80¢ €2
$29° ¥ 12070 7°989 66°0 000°0 Sh1°0 £€22°0 z80¢ (44
%287 7% €20°0 0°GTL T¢° 1 00070 ZS81°0 Z€T°0 280€ 1%4
$18° % 2200 AN AvE Te"t 00070 6b1°0 ¢ET"0 Z80€ 0c
$€6° ¥ €20°0 S 1gL €V°T 000°0 16170 LEZ"0 ¢Z80¢ 61
$68° % £€20°0 9°6¢ZL 60°T 000°0 16810 GEZ"0 <Zso0t 81
$69°F Zzoo 6°569 [0 00070 6¥1°0 9%Z'0 Z80¢ LT
$€C° 0 020 0 £°CL9 LL'o 00070 Zr1°0 81Z°0 Z80¢€ 91
$TE° 0 0200 £°6€9 LLo 000°0 ov1I 0 L0Z°0 780¢€ St
$81° V0 610°0 0°029 06°0 000°0 8E1°0 102°0 280¢ As
$ST1°F 81070 £€°619 8L"0 000°0 GET 0 00Z°0 ¢80¢€ €1
$LT°F 81070 6819 S8°0 000°0 SET"0 10270 Z80€ (A
$20° % 61070 17966 €01 000°0 LET"O €61°0 Z80¢ 193
$T0° % 8T0°0 1°66S ¢80 00070 PET" O €61°0 Z80€ 0t
$v0° ¥ L1070 07665 08°0 000°0 T€1°0 P61°0 Z80¢€ 6
21"V LT0°0 8°0T9 ¥6°0 000°0 62170 86T°0 ¢Z80¢F 8
$8L°€ 91070 r°19¢ 08°0 00070 gZ1°0 Z81°0 Z80¢ L
$69°¢€ ST0°0 £°8FS SLT0 0000 1210 8L1"0 ¢Z80¢ 9
$Zh°¢€ £€10°0 17806 80°1 0600°0 9110 691°0 Zs8o0¢t S
$Lb°€E £€10°0 8°p18 Z8°0 000°0 sttt 0 L91°0 Z80¢€ |4
$96°¢€ ST0°0 1°8¢S 9L°0 000°0 12170 TLT°0  Z80¢€ €
$6S° € ST0°0 F zes SL™0 00070 [4A] €L1°0 <Z80€ [4
$G6L°E 910°0 T°LSS 9L70 00070 [RAR"] I81°0 ¢Z80¢€ T
OQMSM aniep anTepA uotrieTAlQ
peoT @duelIeA  wng WNWIXeN WOWTUTW PIepuels uesn N anoH
394 buyads siojeisbragey
$00°00T 8068 1°6v611 81°87 S00°0 L16°2 996 b L1992 1®30]
%56°¢ LT0°0 0°ZLy 8L"0 00070 T€T°0 08170 (L19¢ 144
$€T° 020°0 L5068 10°1T 00070 Wi o €61°0 L19C €2
$L9° 0 €20°0 27865 00°1 000°0 28170 €12°0 L19¢ (44
$€8° 0 92070 LLLS 1T°T 000°0 09170 T2Z2°0 L19¢ 124
%06° ¥ L20°0 b G686 80°1 000°0 P91 0 vZz°0 L192 0¢
$90°¢S 820°0 1°609 po° 1 000°0 991°0 T€2°0 L1192 6T
$11°G 82070 2°019 €1°1 000°0 99T° 0 €€2°0 L19¢ 8T
$69°F 2Z0°0 §°09¢ 60°1 000°0 810 p12°0 L192 L1
$6€° P 020°0 0°62¢ 8Z°1 000°0 £€p1°0 102°0 L19¢ 971
$1E° ¥ 0Z20°0 8°V1S 66°0 000°0 1%1°0 L6T"0 LT9¢ St
$61° 7% 61070 7008 LT T 000°0 ovt°o T161°0 L1192 vT
$6C° b 6T0°0 £°L0S 18°0 000°0 8ET"C F61°0 L19¢C €T
$vC° ¥ 6100 1°908 0870 000°0 9€1" 0 €61°0 LT9C 21
$00° ¥ 610°0 0°8LY 60°1 000°0 8€1°0 €81°0 L7192 11
$21° ¥ 0Z0°0 1°26% 18°0 000°0 CTIRTUO 881°0 L19¢ 0t
$61° ¥ 6T0°0 ¢°10S 0871 000°0 6€T1°0 Z61°0 L19C 6
$80° ¥ 810°0 9°L8Y £€0°T 000°0 €ET"0 98170 L18¢ 8
$8L° € 9T10°0 L°TGh Z8°0 000°0 9Z1°0 €LT°0 L1792 L
$66°€ $10°0 9°82F 8L°0 000°0 0170 P9T°0 LT92 9
$8€°¢ ¥10°0 S yov 08°0 000°0 02170 66T 0 L1192 S
$9€°¢ $10°0 1°20% 1870 000°0 61170 ¥S1°0 LT19¢ 14
$8b "¢ S10°0 8°G1db 1870 100070 ¥Z1°0 6ST°0 LTI9C €
$1S°¢ S10°0 6°6TF 1870 000°0 vZ1°0 091°0 L192C 4
%$89°¢ LT0"0 L6ED 08°0 000°0 0€T"0 891°0 L1992 T
mnmmﬂm a2nTeA anTeA uoT3leTAR(d
peoT SDUBRTIBA ung WNWIXeR WNWTUTR paepuels ueap N INOH
94 I93UTM sI103eI19hTIIOY
686T €T1:62:%0 Lz xdv nyg uxd - aygsxabd

E-7



$00°00T Lb¥ LY S°60L9L BLTLY 000°0 88879 096711 9€99 TeI0L
%69° 1 897170 0°6621 (234 ceco-e 0Tv"0 S6T°0 9€£99 Ve
%66°¢C ove"0 2°9861 LE"Y 000°0 £€85°0 662°0 9€£99 €C
$16°¢€ 61670 S°069¢ 86 % 000°0 1L o Sok*0 9€£99 44
$SZ2° % S99°0 0°092¢ 8€°S 00070 Ss18°0 Tev 0 9€£99 154
$€6°S 986°0 2°8vsw 9€°¢ 000°0 26670 S89°0 9¢£99 0
%8679 S00°1 0°8%0¢S LZ°s 00070 ¢00°1 T9L°0 9€£99 61
$61°9 9v¥8°0 6°8VLY 81°¢ 00070 026°0 9TL°0 9€99 81
%92°¢ Z8L°0 6°1€0¥ 9¢°¢ 00070 P88 0 809°0 9¢£99 Lt
$6G°€ 8LS°0 1°25L2 4284 00070 19L°0 GIP 0 9€99 91
$20°¢€ 8%v°0 6°61€C 99° % 00070 69970 6v€°0 9€£99 ST
$b9°¢€ 19670 8"88LT G8° b 000°0Q 6vL°0 0Zv 0 9€£99 A
$b9°¢€ S86°0 LTS6LT L9y 000°0 G9L7°0 T¢y°0 9€99 €1
$16°€ T19°0 6°866C v6' ¥ 00070 18L°0 ZSvT0  9€£99 [
$1v° Y PSL"0 6°GBEE 0£°S 000°0 83870 0TS°0 9€£99 1T
$99°¢ 896°0 Lszeb 98°¢v 00070 ¥86°0 269°0 9¢€99 0ot
$0€°L 66171 C°L6SS 10°S 000°0 LLo°1 £¥8°0 9€£99 6
$b1°8 LEE"1 [ 74°) 8v°s 00070 96T 1 1v6°0 9£99 8
$V9°L STP°1 8°198¢ 16°S 00070 06T°1T €88°0 9¢£9¢9 L
$G0°S LZ6°0 S'hLB8E [ AR 00070 €96°0 ¥85°0 9¢£99 9
$G0°€ €6V°0 €°LEET €LY 000°0 ZoL"0 ZS€°0 9¢€99 S
$TL°T 0€C°0 ?°80€T 0Z°v oco-o 6LV 0 L6T 0 9€99 14
$21°T [A S §°9G8 124 000°0 PeEET0 62T1°0 9€99 €
$20°1 $80°0 8°08L 0E" b 0000 682°0 8TT1°0 9€99 4
$ST°T L60°0 8°8L8 b6 € 0o0°0 11€°0 ZET"0 9€99 T
adeys antTep sniep  uolaleTaaq

peoT oJUBTIEA ung UNWTIXEW WNWTUTW PIBPUE]S US| N INOK

394 1Ted SI33edH I2]EM
$00°00T 8LV 9€ C°L609TT 18°GY 00070 0v¥0°9 206°8 ZHOET TEl0L
$EL°T 8110 8°800¢ 8y ¢ 00070 142 PST"0 2ZbOET ¥2
$69°C L9270 R XA 2084 000°0 LIS 0yZ2 0 2vo€l €2
$90° b S8v°0 8°0TLY 8°% 000°0 L6970 T9€°0 ZhoeT 22
$06° % -2} 170695 80°¢S 00070 8EL"0 9€¥°0 ZhoeT 1¢
$92°6 88G°0 €°€0T9 €2°§ 000°0 9L 0 89%°0 <ZHOET 02
$89°¢ 16570 b 1669 80°S 00070 69L°0 G0S"C ZVOET 61
$09°¢ L¥S°0 L°L6K9 €1°¢S 00070 obL 0 8670 ZVOET 8T
$09°¢ 8L9°0 S°6609 S8 % 00070 €28°0 86V "0 ZVOET LT
$09°¢ 96€°0 8°LLTY S9°b 000" 0€9°0 02€°0 2vOET 9T
$€2°¢ 96€°0 [AR TR 00°S 000°0 623°0 88Z°0 2v0LT 6T
sbL€ [ 42200 6 6€EEY 00°¢ 000°0 999°0 €EECT0 2HOET b1
$¥8° € 8Ev 0 9°LShY 9€°¢ 000°0 19970 ZveET0 ZVOET €T
$92°V 96%°0 6°Sheb [0 000°0 poL"0 6LE°0 ZFOET 2T
%087 % 96570 8°LLSS 18°% 000°0 cLL™O 8ZV°0 ZHOET 11
$02°9 S6L"0 8°00Z¢L 9€°¢ 000°0 16870 2GS0 ZVOET OT
$6€°L b16°0 6°p8S8 §0°¢S 000°0 9G66°0 86970 ZKOET 6
$8F "L 688°0 §°6L98 6€°C 000°0 £€v6°0 999°0 <ZWOET 8
$86°9 69870 L°LOT8 LE"S 0Cc0°0 €670 ¢z9°0 Zvoel L
$€0°6 $89°0 979€8% 0€°s 0co°0 60870 8vr°0 ZVOET 9
$80°¢ 61€°0 6°6LSE LS°% 000°0 ¥9c o ¥LZ°0 ZboET S
$€9°1 vLT"0 2°9681 [4984 000°0 L1p°0 SYT*0 ZhoET b
%$00° 1 96070 [N RN 89°¢ 00070 LEZ"O 680°0 2ZHOET €
$00°7 2S0°0 €°2911 e 000°0 62270 680°0 ZPOET ¢
$22°1 8L0° 0 €°TITvT A9 00070 08Z°0 80T°0 ZPOET 1
adeys anteaA snTep uotietasq

peOT 2dUBTIBA ung WNWTXPK WAWTUTN PIEpuels Uesi N INoH

494 Jauums SIS1EdH I23BEM

%007001

$29°1
$2L°T
$86°¢€
$€S° Y
%$88°G
$0S°9
%08°G
$20°¢
$6L°€

$9L°T
$0L°2
L1228
$TE° Y

6T8°¥S pZL092T vEPS 00070
€91°0 G"8€£0¢C oL ¢ 000°0
0tv-0o gTveve 9LV 000°0
€SO 07616V 06°¥ 00070
Lo 0°2TLS LIS 00070
€€6°0 0°0T%vL twe"s 00070
L10°T 7°6818 8b°g 00070
0080 LTLiee ST°¢g 00070
108°0 1°€2¢€9 [ A% 000°0
8r9°0 vrozLy 91°§ 00070
060°0 97LGLE 90°§ 00070
LEVTO 6 8G8¢€ Z9°Y 00070
L6b"0 S L90¥ 14384 00070
91970 8 LOLY [ 00070
£€€8°0 S°CILS SE°S 00070
€071 £€°65¢CL 91°§ 000°0
S6C° 1 L°9vZ6 Le-s 000°0
SESTT 9'8LLOT 2¥°S 0000
L9671 6°9Z€0T 6&¥°¢Q 0000
[A NS 2°09¢%¢L r9°g 000°0
9¢s°0 8°T06¢€ 11°¢g 000°0
99T1°0 8°06LT €27V 000°0
650°0 9°G80T Ly ooc o
29070 L6211 10°% 00070
16070 6°G8ET c1°¢g 000°0
ANTEA ANTEA

9DUBTIRA ung

8ET"T
6€C° 1
[A-Y A
PLOTT
SZL 0
LOF"0
ZvTo
06Z°0
[401 0]

uojietAsq
WOWTXEN WNWTUTW PIepueas

6€F°TT TZOTT T=30L

$81°0 TZOTT tbZ
T1€°0 TZOTT €2
0T¢"0 TZOTT <2
81S°0 TZ0TT1 T2
¢L9°0 TZOTT 02
EPL70 TZOTT 61
9970 TZOTT 8T
PL6°0 TZOTT LT
6Zv°0 TZOTT 9T
TP€°0 TZOTT ST
0S€"0 1ZOTT %1
6970 1zOoT1l €1
LtZh o Teotl 21
81670 1IzZOoTT TT
8G9°0 1Z0TT 0T
6€8°0 1TZOIT 6
8L6°0 1Z0TT 8
LE60 TZOIT L
LL9°0 TZOTIT 9
PGE’0 TZ01IT S
6GT°0 TZO0T1T ¥
660°0 TZOIT ¢
Z0T°0 TZOll ¢
9¢1°0 T20TT T
ueasp N ANOH

SI31e3H II31EM

L8YET 8hE6 TBIOL

butads
L0S°69 T°18092T 6Z2°bS 00070 Lee"s
€T 0 £°6ze¢ ov° b 00070 €6v°0
S¢S0 €°600€ 6L b 00070 vZLeo
SOL" 0 0°8€EER 08°v 0000 6£8°0
188°0 PLEYS 08°Vv 000°0 6€6°0
6L2°T 8°Z€9¢L |22 000°C TeT" 1
[422¢ 1°0068 62°6S 000°0 T0Z°1
980°1 0°8€LL 82°¢ 0C0°0 44NN
L1071 €°€Tr9 9€°¢g 000°0 80071
p18°0 z2°9Z8% ov°s 000°0 20670
969°0 L°SZTY 86 b 000°0 01870
98970 8°906G¥F 60°G 000°0 82870
98L°0 9706LY S1°§ 000°C L8870
96870 0°bLTS Lv°s 000°0 SZ6°0
Z90°1 6°LB6S 6%°S 000°0 0€0° 1
s8¢ 1 0°98¢L 08°¢§ 00070 €ETT
Svb 1 679088 ob°¢S 000°0 20271
SEL"T 0°0L00T bS°S 000°0 LTe" 1
0sL 1 179606 Lv"s 000°0 €2€°T
(4T 178%29 19°s 000°0 611" 1
00S°0 0"LSHE 6LV 000°0 LoL-o
9120 6°6€LT LE'Y 00070 S§9%°0
Zo1°0 PTC6T1 T2y 00070 0zZg"0
¥80°0 E°6VTT 967 % 000°0 682°0
ov1-0 LTOLPT 08" ¥ 00Cc"0 bLe"o
antep SNTEA UOTIPTARQ

soueTIEA  WMS

686T 60:82:%0 L2 Idv¥ nyg

T93UTH

WNWTXEN WOWTUTW PIBpUBR]S

8€Z°0 8VE6 ve
G9€°0 8vE6 ¥4
Yov 0 8bE6 (44
<8BS0 BVE6 e
LT8°0 8¥FE6 0z
iS6°0 8VE6 61
8¢8°0 8VE6 8T
989°0 8bE6 LT
9TS°0 BYE6 91
vh°0 8¥€6 Sl
787°0 8bte |8
<1870 8bEe €1
€55°0 8YVE6 [

LLO"T BVEG 8
696°0 B8bE6 L
893%°0 8bEe6 9
0LE"0 BVEG S
98T°0 8HE6 4
8Z1°0 8YE6 €
£€21°0 8vE6 4
8S6T1°0 8bE6 T
ueap N INnoH

sI91eaq Id3eM

uxd - ayymasbd

E-8



$00°00T €10°ST 9°6S026 89°TPb 00070 sLe ¢ 6LF°C 0FTLE TEB10OL
STmT T T oo B Ittt TTTTTTTs s oo et : $00°00T 80G6° %1 S PT9€ERPT 90°8€ 000°0 608° ¢ 0Spy°¢ 11986 Te30L

$22°1 %0°0 9°2211 L e 000°0 ¢0z°o 0€0°0 oObTLE ¥CZ 0 —mm—ee e e —————— e ———————— B it ———m——————— ——
$9¢€°¢ 2170 L°891¢ A 000°0 8vE" 0 8G0°0 O0ObT1LE €2 : $CT1°1T 9€0°0 972191 €9°F 000°0 06T°0 8Z0°0 11985 ¥Z
$€8°¢ 002°0 6°heGg £€°G 0000 8vv 0 S60°0 0Ob1LE T2 $26°¢C 22170 S°819¢ €0°¢ 00070 67€°0 Z90°0 11988 €£C
$S6° % 14 TARY AR XS5 €1°S 00070 r0S° 0 €21°0 o0bTLE 12 $82°% 02z 0 876€19 02 Y 00070 69v°0 S0T'0 Tt98S ¢
$£C°¢ [4:XA] 1°918% £€9°¢ 000°0 215" 0 0€T°0 0ObTLE 02 $9€°¢ €L270 8720LL 6279 00070 €267 0 TET"0 1T198S 1¢
$29°6 9L2"0 L°OLTS /A28 00070 92¢°0 6€T°0 OFPTILE 6T %LE°S ¥9Z°0 2 8ILL SE°§ 00070 PI1S°0 ZET°0 11986 Q¢
$08°6 9LC"0 £°6€£€G 86 "% 000°0 §ZG6 0 PP1°0 OFPTILE 8T ¥8V°S L92°0 8°G98L 1€°¢8 000°0 CLTST0 PET"0 TT98S 6T
%$S0°9 L8270 6°0LGS £€1°S 000°0 9€G6 0 ‘0ST°0 0PTILE LT $ELTS FLzZ o £°62Z8 AV 00070 ¥Zs"o 0F1°0. 11985 81
$v1°9 96¢°0 S°hS9S 98" ¥ 000°0 4200 ¢S1°0 obtLe 91 $ELTS 0LZ°0 grzees 9% °¢ 000°0 61670 ovT 0 11985 LT
$01°9 L6Z°0 8°119¢ LE"S 000°0 Sks o 16T°0 0PTLE ST $28°S 08Z°0 L°6G€E8 9¢€°¢ 000°0 6670 €YT°0 T1985 971
$99°9 £EET0 L°9219 6S°¢§ 000°0 LLSTO0 G9T°0 0%TLE PI $G8°¢ L8270 L°20%8 8€°¢ 000°0 9€6°0 €b1°0 T198S5 ST
$heTL SLETO S°8GLY £E€°S 00070 Z19°0 ¢8T°0 0vTLE €1 $LC°9 [A% 3] 0°6668 9Z°¢ 0600°0 66570 yGT1°0 11988 T
$6€°8 €EV 0 b Z89L 90°¢ 000°0 869°0 L0Z°0 o0vTLE 21 1L 8S€°0 2°ZG6Z20T €£°6§ 000°0 86G6°0 SLT"O TI986 €1
$L2°8 180 8°TT9¢L £€S°S 000°0 6v9°0 S0C°0° oOFTLE 1T $60°8 Lov o G LGSTIT G&¥°S 000°0 8€9°0 L6T°0° TT98S ZT
$v9°L 88£°0 1°pe0L S¢S 000°0 £€29°0 681°0 ObILE OT $0€°8 €Iv 0 9°9Z611 6V°S 000°0 £P9°0 €0C°0 11988 11
$11°9 P0E" O ¢°GZ9¢ €0°¢S 000°0 258670 IST°0 O0PILE 6 $2LTL £€8€°0 £°880TT (LZ°6 0000 613°0 68T°0 TT198S OT
$26°€ 6LT°0 v°609€ 'y 000°0 €Z%°0 L6070 O0FTILE 8 $92°9 £0€°0 T1°v868 A 000°0 18670 €61°0 1198¢ 6
$€€°2C 660°0 £Lh12 16°¢ 000°0 A%} 860°0 OFTILE L %20V 161°0 ¥ 1908 A 000°0 LET"O €0T°0 T1985 8
$6L°0 TE0° 0 £€°vZL S9°¥ 000°0 LLTto 020°0 ObTLE 9 $v9°C 21170 0°T6LE Z6°Y 000°0 VEE"O §90°0 11988 L
$0€°0 Ti0"0 6°8LC G8°¢ 000°0 €070 800°0 OPTILE & $L6°0 LE0 0 b vect 6l b 000°0 ¢61°0 Pco"0 11986 9
$€T°0 ¥00°0 0°€C1 6°¢ 000°0 190°0C £€00°0 OPTLE ¥ $61°0 900°0 9°LLe 8e" b 00070 9L0°0 S00°0 1T98S '§
$91°0 S00°C L°1ST ASEY 000°0 €L0°0 ¥00°0 OFTLE € $1T°0 20070 9°LST L8"¢ 00070 8b0° 0 €00°0 T1T198S ¥
%$6¢°0 0100 voLze LL E 000°0 10170 900°0 -0bPTILE ¢ §ST°0 S00°0 S 81¢ 'y 000°0 830°0 P00 0 171988 €
$LV°0 120°0 0°62h 06"V 000°0 A2 ¢10°0 oObTLE T $L2°0 110°0 9°16¢ 8e°Vb 000°0 9010 LOO"0 TT98S ¢
||||||| mmm e ——— ——— ittt skttt $Sv°0 020°0 T°Lv9 13 2 000°0 P1°0 TT0°0 TI198S 1
NQNEW a2nTeA anTeA uotijetas=Q ———— e e e - e - ——— - —— ————————— -
peo1 adueTIRA ung WNWTXeR WNWIUTHW paepuels Ueap N INORK @QMCM SNTeA antTea uotrietasg X
peoT 9oueTIERA  WAS WNWYXEN WAWTUTW PIEPURIS UBSW N anoH
94 11Rd s1941q say3jord .
394 butads SI19AIQ S@YI0TD

%00°00T 698" 11 6°STC6HT LO°9€E 00070 sk € GLT"CZ 66589 Tel0]
-—-= $00°001T SZ6°8T 8°298SYT 66°€S 000°0 0GE b Z68°C 9€11§ 1BI0

$LE"T LEO"O Z°Le0eC 08°¢ 000°0 26170 0€0°0 <6589 ¥Z bttt - - e e e e
%20°¢ 9¢1°0 P 60SH |20 000°0 9S€°0 990°0 56589 €T $91°1 Ly0"0 678691 SL b 0000 9120 €€0°0 9€£118 b
$99° ¥ 961°0 §°1569 LTS 000°0 [4228] T0T°0 G6S89 ¢C %€V °C 8v1'0 T°TIbsE 9¢°g 000°0 [Z:3 001 690°0 9€£118 €T
$1€°¢S 81Z°0 9°hT6L 12°s 000°0 L9%v°0 91T1°0 66889 12 $p8°¢€ Zveo 0°v099 91°¢ 000°0 Z6b°0 0TT°0 9f£ITS ¢Z
%92°§S 2120 S pesL L1°s 000°0 9%°0 STT°0 66689 02 E $6L° Y Z0€°0 b L869 tzts 000°0 08670 LET"0 9€T1S 1¢
$LT"G 90¢°0 8°198L 60°6G 0000 14328 ST1°0 66689 61 $LT°S 6TE"0 9°2¥SL 6€°G 000°0 69670 LPT0 9ETIS 02
$06°¢G €12°0 RANAA] Ze¢°s 000°0 18%°0 0ZT1°0 66689 8T %SV °G 8Z€° 0 1°6v6L [AEY 000°0 €LS°0 GST'0 9€TIS 6T
L1220 60Z°0 0°6118 16°¥ 000°0 LSY°0 8IT'0 66589 LT $¥0°9 6GE€°0 6°5088 A28 000°0 66570 ZL1°0 9€11s 81
L1220 £€1Z°0 S°€C18 81°¢ 000°0 9%°0 8IT°0 665889 9T $8€°9 LLE"O 6°00€t6 €2°6 000°0 v19°0 ¢81°0 9€T1S LT
$L9°¢G g%z 0 8°6sh8 14374 000°0 sLy°o €Z1°0 .66G689 GI1 $L%°9 £€6€°0 P EVDE 9¢°¢§ 000°0 L2900 S8T°0 9€11S8 91
$heE"9 6SC°0 2°GS¥6 12°6 000°0 60570 8€T°0 66689 %1 $26°9 00%°0 8°€T1S86 A28 000°0 Z€9°0 98170 9¢€T116 ST
$H6S°L 11€°0 8°GVZTT 0Ob°G 000°0 85670 ¥91°0 56689 €1 $L0°L SEV° O S°61€0T 96°¢ 000°0 669°0 Z0Z°0 9£T11S8 ¥I1
$0v°8 8ye"0 T°LESZT 00°¢ 000°0 06670 €87T°0 66689 CtT $68°L 88%°0 £€°806TT ¢¥°¢S 000°0 669°0 GZZ°0 9€TIS €1
%69°8 8G6€°0 P°TL6CT 61°¢ 000°0 86S°0 68170 66689 1T %8V °8 [Z4° 3] 6°TLEZT OL'S 000°0 veLo ZveT0 9€11s 21
$9L°L vreto 8°CLSTIT 90°S 000°0 19670 691°0 66689 0T $Sv°8 026°0 0°61€2T (LZ°S 00070 1zLto T¥¢°0 9¢T118 11
$L0°9 skZ°0 L°0906 80°S 00070 S6v°0 ZET°0 G6689 6 $8C°L Zhv° 0 €°97901 T1°¢ 000°0 §99°0 80Z°0 9€TTIS O
$16°¢€ 6¥1°0 0°8€£86G 0T°¢S 0000 98€°0 S80°0 66583 8 $bs°¢Q 82¢€°0 2°6L08 F0°S 000°0 €LS°0 8ST°0 9€TIS 6
$€1°¢C SL0°0 -2°8L1E 00°¢ 000°0 €LZ ¢ 9%0°0C ©S6589 L $€2°¢ SLT"0 PTETLY 96"V 000°0 81V 0 ¢60°0 9€TIS 8
$vL°0 ¢Z0°0 1°101T ZZ s 00070 6b1°0 9T0°0 66589 9 $08°T 06070 876292 96V 00070 00€°0 16070 9€T11s L
$62°0 90070 8°69¢ 2984 00070 SL0°0 S00°0 66689 ¢ $1L°0 SE0"0 8°GEQT L9°v 00070 981°0 020°0 9€TIS 9
$91°0 £€00°0 [ "1 %4 62°b 000°0 650°0 €00°0 S6G89 ¥ $1C°0 800°0 £°60¢ 06°¢€ 000°0 880°0 900°0  9€TIS §
$0C°0 S00°0 L*L62 Lo v 000°0 690°0 700°0 66689 € $€1°0 $00°0 €181 (00 ¢ 00070 S90°0 v00"Q 9€TTIS ¥
$0€°0 600°0 L°ZhY 8¢ ¥ 00070 ¥60°0 900°0 ~ 66589 2 $81°0 80070 9°96¢ 207§ 000°0 160°0 S00°0 9€TTIS ¢
$8G6°0 120°0 6°798 €0°¥Y 000°0 vr1°0 €10°0 S6689 1 $82°0 71070 veov 86° % 000°0 61170 800°0 9€ITS ¢
e ——————— mmm e - . ——— $16°0 620°0 0°0%L 7'y 000°0 69170 F10°0 9€116 T
adeys antTeA anTeA UuoOT1BIADQ . ————————— e ——————— e ————— e ——————— —————————
peo] @dueyIBA  wng UMWTXeN WNIWTUTW PIEPUBIS UBSR N- InoH adeys anTeA antep uoTrieTAd(
: - : . .- peoT @oueTIEA  UNS UNWTXeN WAWTUTW PIEPUB1S UEB| N Inoy ©
394 Iauums s12k1q saylold '
) 394 I2UTM © sx8Akig sayloIld
T 686T 90:GZ2:%0 Lz xd¥ nyg uxd - ayxpoabd

E-9



$00°007 TeB30L

$L10°0 80-368°¢ %G€°0 (24
$TE0°0 80~3¥S°6 %0L°0 €2
$2S0°0 L0-3G6L°C %E€P°1 44
$2L0°0 LO-FET"S %$8V°C 174
$L60°0 L0-39€°6 %9V ¥ 0z
$0ST°0 90-3SZ°Z %8L°6 6T
$861°0 90-326°€ $E€T°LT 8T
$2L1°0 90-396°Z %66°71 L1
$L21°0 90-309°1 %08°9 91
$201°0 90-d€0° T $1¥v°¥ ST
$860°0 L0~3T5°6 %007 ¥ LA
$860°0 L0~329°6 %€9°¥ €T
$901°0 90-321°1T %G6€°¢ [
$€0T°0 90~dS0°T %82°¥% 1T
$960°0 L0~3ST°6 $81°¥ 0T
$680°0 L0-d86°L %9¢€°V 6
$680°0 L0~dBB L %P9 ¥ 8
$.80°0 L0-30S°L $TT ¥ L
$2.L0°0 L0-d6T°S $2€°C 9
$10°0 L0-369°1 $¥vL°0 S
$910°0 80-3LV"C $€CT 0 14
$210°0 80-396°T %61°0 €
$910°0 80-306°¢ %0C°0 4
$810°0 80-380°€ %50 T
uotaieTaag adeys
PIBPUBIS JDUBTIBA peoT] INOH

1184 BUTY00D

%$00700T TEB3OL
$€10°0 80~309°T %L£°0 144
%920°0 80~318°9 $%€8°0 €2
$1v0°0 L0-399°1 %6L°1 (44
$090°0 L0-399°¢ $8F°¢ 1z
$8L0°0 L0-30T"9 $v0°9 0z
$601°0 90-30Z°1 $pE€° 11 61
$EET O 90-dLL°T %€6°9T1 81
$80T°0 90-39T°1T $01°11 LT
$6L0°0 LO~FZE"9 $E€6°S 91
$L90°0 LO-39% % $€0° ¥ ST
$%30°0 L0-32T° b %69°¢€ [AS
%890°0 L0~39G % %8S P €1
$T7L0°0 L0-dE0"G $LT°G A
$890°0 L0-309°F $GT° ¥ Tt
$¥90°0 LO~39T° b $TE" D 0T
$290°0 LO-J06°€ &¥9° ¥ 6
$€60°0 L0-dZ8°7 $vE"V
$£€S0°0 LO-dBL T $VS°€
$8%0°0 L0~-3LZ7C $52°2
$0€0°0 80-3rT°6 %0870
$220°0 80~368°F $2€°0
$L00°0 60-9€0°G $S1°0
$800°0 60-3dLL"9 %LTI O
$010°0 80-380°'T $€C°0
uotT3jeTAR(Q adeys
pIEpUR]S SDUBTIEBA peoq InoH

AN O T OO~ ©

Iauuwng puryooD

$00700T TE30L

$210°0 80-dLE'T %82°0 vz
$G620°0 80-380°9 %69°0 4
$0v0°0 L0~36S°T %$€V°1T (44
$8G0°C LO-3Tb € $18°2 1%4
$€80°0 L0-3JT8°9 %S¥°S 0Z
$€C1°0 90-dIS°T %Zv° 11 61
$9G61°0 90-32v°Z %$L8°LT 81
$821°0 90-3¢€9°1 %0€°21 L1
$S60°0 L0-3L0°6 $PG°9 91
$0L0°0 L0-388°% s¥8°¢ ST
$990°0 LO-3TE Y $1I%°€ (Al
$0L0°0 L0-398°V $E€T1°¥ €T
$GL0°0 L0-309°G %S6° b [
$0L0°0 L0-3T6°F %18°¢ 11
%990°0 L0-38E°Y %89°€ 01
$€9070 L0~3E6°E $LO"V 6
$290°0 L0-368°€ %LV 8
$€90°0 L0-3€6°€ $0b° ¥ L
$€G0°0 L0-3€8°C %7972 9
$GE€0°0 L0-302°1 %28°0 S
$£€20°0 80-dE€b"G $0€°0 14
$600°0 60-dZ1°8 $V1°0 €
$0T0°0 60-36€°6 $HT1°0 4
$2T0°0 80-38€°1T %61°0 T
uoyleraaqg adeys
pIepuels JDUBRTIBA peo1 InoH

butads Puixo0)
$00°00T T®B301

$GST0°0 80-381°¢ %v€°0 |44
$.L20°0 80-36€°L %8970 €Z
$Sv0°0 L0-366"T $0G6°1 44
%$€9070 LO~3V6°€ $6G°C 1¢
$980°0 LO-3LY L %€97V 0¢C
$L21°0 90-329°1 %1IL°6 61
$691°0 90-3487C %66°LT 81
$8¥1°0 90-38T1°Z %31°¢1 L1
$IT1°0 90-3€Z°T %6679 91
%980°0 LO-3SE"L %EV°V ST
%980°0 LO-TPE L $LT F [AS
%.80°0C L0-309°L $SL°D €1
$060°0 L0-3L0°8 %6V°Q [
$€80°0° L0-3¥6°9 $VZ°V It
$LL0°O L0-398°G %LT1°V 0T
$€L0°0 LO-30E°S $LT°V 6
$L90°0 LO-3TS b %EE€° ¥ 8
$190°0 L0-369°€ $¢G°¢€ L
$G650°0 LO-3%0°E $L6°T 9
$9€0°0 L0-36C°T %9970 S
$310°0 80-3LS°Z $92°0 {4
$1T0°0 80-3€T°T $LT°0 €
$600°0 60-4Zh°8 $L1°0 [4
$£€70°0 80-36L°T %€Z°0 T

uoyletaaq adeys
PIBpPUB]S dDUEBTIEA peoT  INoH

I3UTM purxood

686T TT:LZ:%0 LZ adv¥ nug uxd - ayyooabd



%00700T sS07°0¢ P v96¢€

%$89°0 G€0°0 6°9¢C
$09°T 080°0 S°€9
%8v°2 sZ1°0 S°86
L1327 1€¢70 €°9LT
$69°9 €EET0 17692
%99°9 9Z¢€°0 8°¢£9¢
$T€°L 4209 07062
$69°9 8EE€I0 €92
$25°S |21y .L°812
L1220 9LZ"0 L"S1Z
%$28°¢ 98¢°0 9 0¢€¢
%€0°9 v0€°0 2°6¢€2
$6€°9 8€E°0 G gse
$971°9 10€°0 4274
$26° L €€V 0 8°€TE
$€2°L 0%°0 97982
$L9°G e o (=44
$56°C LET"O 0°LTT
$v0°2 [ L°08
LY T 680°0 . b°8S
%8v°0 L1070 6°8T1
$%0°0 10070 L1
$¥0°0 10070 P°1
$62°0 91070 “PTIT
adeys

peoT oouUBRTIEBA  WNG

.43s -

$00°001 ¢S2 LI [AR-Rn-TA

$0v°0 €10°0 170¢
$€2°1 090°0 8°'26
$€2°C -260°0 voLot
$L8°€ 9L1°0 6°062
8P 01C°0 ‘bozee
$S6° b S02°0 £€°ZLE
$96°6 £€52°0 6°LDPY
$L6°9 STE"O L €TS8
$66°9 voE" 0" b zZes
$L8°9 80€°0 2°918
$62°L . 6£€£°0 9°LYS
$50°L S1E°0 L°62S
$€0°L 9f€°0 1°82¢
$08°L S8€°0 8°68¢
$0G6°¢L [45 3} €7€99
$TT1°L L9€" 0 L V€S
$L2°S L92°0 7°96¢€
%60°€ Ly¥1°0 s*zee
$6€°1 SLO0"0 P°v0T
$9%°1 88070 ‘p°601
$28°0 8£0°0 8719
$C1°0 ¥00°0 1°6
$60°0 100°0 L°9
$€T1°0 €00°0 S°6
adeys

daos

£L70€ 000°0 8LY"Y €LS°Z 1pST T1B1I0L
ye'€ 000°0 L81°0 L1070 TbST  ¥Z
8e"¢ 000°0 £82°0 19070 1IpST €2
89°¢ 00070 pSE0 ¥90°0 1IvST  ZT
0T'¥ 00070 18v°0 yIT°0 1bST 12
Ly b 000°0 LLS 0 ZLT°0 T¥ST 02
LT ¥ 000°0 14570 TLT°0 TrST 61
€0°¥ 00070 985°0 881°0 IbST 8T
96" 00070 7850 TLT°0 TPST L1
€0°Y 000°0 vIS° 0 Zy1°0 T TPST 91
AR 00070 92570 0¥T°0 1bST ST
86°b 000°0 bEST0 0sT°0 1bST #1
6L"€ 000°0 z55°0 6ST'0 TbST €1
|24 000°0" 28570 69T°0 1¥ST 2T
80°% 000°0 6v5°0 8GT°0 1TbST 11
zzy 000°0 8590 ¥02°0 1¥ST © 0T
12°v 000°0 £€9°0 981°0 1¥ST 6
Z9°F . 000°0 ZLST0 9pT 0 T¥ST- 8
68°¢ 000 "0 oLe 0 9L0°0 TPST L
65" 000°0 bEE 0 ZS0°0 TbST 9
oty 000°0 662°0 8€E0°0 THST G
91°¢ 000°0 0£1°0 Z10°0 TPST ¥
8L"0 000°0 €20°0 100°0 TbST €
10°1 000°0 920°0 100°0 1IbST ¢
py-€ 000°0 $Z1°0 L00°0- TPST 1
anieA anteAp uotjetaaq
UNWIXEeN WNWIUTKW paepuels uesap N INOH
11ed sI19h1Q saylo(d
§9°0¢€ 000°0 PST ¥ €6¥°Z ST0f T1e30l
66 °C 000°0 sttt o 0T0°0 GT0¢€ |24
29°y 000°0 SpZ o 1€0°0 GS10¢ €z
90° % 000°0 P0E"0 960°0 G1I0€ ce
65°% . 000°0 61v°0 960°0 Gl0E 12
09°p 000°0 85v°0 0TT°0 610 o027
65°¢ 000°0 £55°0 €2T°0 6T0€ - 61
9T°v 000°0 £06°0 6v1°0 GT0E 8T
AR 000°0 195°0 bLI"0 6TO0E L1
08°v 000°0 155°0 €L1°0 STOE 91
4284 000°0 GGG 0 1LT°0 G10¢ ST
€1°¢ 000°0 €850 Z81°0 ¢6T10g o1
£6°€ 000°0 19670 9L1°0 6I0f €1
6€°V 000°0 085°0 SLT°0 stog 21
(2047 000°0 029°0 ¥61°0 610 1T
60°% 00070 9L5°0 L8T°0 -STOE 0T
FARS 000°0 . 909°0 LLT°0 STOE 6
AR - 000°0 915°0 1€1°0 ST0€ 8
€TV 000°0 v8e* 0 LLO"0 STOE L
€TV 000°0 SLZT 0 G€0°0 ST0E 9
A 000°0 L6270 9€0°0 GT0E &
12°¢ 000°0 v61°0 020°0 STI0E b
£0°¢ 000°0 090°0 €00°0 ST0E €
et 000°0 LEO"O Z00°'0 sIoe ¢
6€°2 000°0 €60°0 - €£€00°0 STOE 1
anTeA SNTEA uocTtj3eTasqg
unuTtxXep ESEﬂCﬂZ pIepuels Uesap N INOH

Jauwunsg

s19kx@ saylold

%00°00T 96722

adeys
peoT

$00°00T €9¢°12

$C1°1T
$2€°C
$60°€
$6G6°¢€
$ST 9
$89°6
$69°9
$19°9
%02°L
$b9°L
$86°L
$0€°8
$T1°6
$9L°8
$89°L
%567V
$€E€° €
$81°1
$T€E°0
$%0°0

peoy

S$°9Ge¢ 98°b¢ 000°0 OLL™ ¥ 989°C €LVI T1e10l
G200 9781 e 000°0 L8170 £€I0°0 €LPT 124
0Z1°0 9°LL 06 ¥ 000°0 LYE"0 £€60°0 €LVT €2
6%2°0 9° 16T £€¢°§S 000°0 66%°0 £€0T°0 €LbT 44
L1Z°0 P 0F1T ' 0sy 000°0 99%°0 S60°0 €LbT 1
L8170 £€°0v1 €9°¢ 000°0C [4 5 AN S60°0 €LbT 0Z
10270 8 LVT y0°P 000°0 8vv°0 00T 0 €Lt 61
L92°0 0°v6l 36" % 000°0 916" 0 ZET0 €Lt 81
6S€°0 6°16¢ R 000°0C 66670 TLT°0 €Ll LT
81Iv°0 €°¢6¢ Ly 000°0 9¥9°0 66170 €LV 91
86¥°0 0°G0¢ YA 00070 LL9to L0Z°0 ELPT ST
867 °0 €°L1IE 0S°¥% 000°0 30L°0 STZ°0 €Lpt A
¥ZG6°0 Z°1s¢ 08°% 00070 bZL"0 8EZ°0 ELbT €T
¢96°0 0°gLE 272 000°0 0sL"0 £€62°0 €LVT (A
62570 S*LSE SS°b 000°0 8ZL"0 €V 0 ELvt 11
L8%°0 6°2¢¢ bL Y 00070 869°0 6T12°0 €LPT 01
8LETD L*GEC L8y 000°0 S19°0 09170 €LpT 6
802°0 17Lel €€ 000°0 96%°0 €60°0 ELPT 8
€ET"0 6768 80°¢% 000°0 S9€°0, 860°0 €L¥T L
Ly0 0 s L L8°E 000°0 L1Z°0 61070 €LFT 9
1€0°0 £°91 0Cc°p, 000°0 SLT™0 TI10°0 €LV S
L0000 0°¢s 81°¢ 000°0 980°0 €00°0 €ELvT |4
00070 9°0 ¥0°0 00070 £€00°0 000°0 €LVT €
000°0 9°0 ¥0°0 000°0 £€00°0 C00°"0 ELFT ¢
S00°0 9°¢ it e 000°0 Lot o ¥00°0 €Lvt T

antea anTeA uorletaaq .

aouUBRTIEA - WNS WOWTXEW WNWTUTW PIRPUBIS UEBSW N InoH
308 putads s18A1Q S2YI0TD

STOvTS 117 1¢ 000°0 19y '€99°¢ 0€61 Te30L
09070 8°LS vL ¢ 000°0 skzto 0€0°0 0€6T 44
Ly1°0 T1°6TT SLTY 00070 £€8€°0 Z90°0 0¢f6T [3r4
091°0 07661 £€0°¥ 000°0 00%°0 Z80°0 Of€6T [44
LLT 0 S P8l 60" 000°0 ey o 960°0 0¢€6T1 194
81270 /AR N4 3 S 000°0 L9v o TTT°0 O¢tel 07
962°0 0°262 80°% 000°0 440 T6T°0 O¢t6T1 61
£€6€°0 8°EVE 8°¢ 000°0 v6G6°0 8LT°0 06l 81
£VE"O 0"obeE LTy 000°0 GBS 0 9LT°0 O0€6T LT
Z0v°0 T°oLe /A 000°0 v€9°0 Z61°0 0t61 91
LTF 0 6°76¢ 2y 000°0 Sb9°0 $0Z2°0 0¢te6l ST
18970 Z°0Ty - Th'v 000°0 TL9°0 . €1¢°0 0¢fe6l vl
8LF 0 Y44 £€C'h 000°0 169°0 TZ2°0, 0¢te61l €1
8ps°0 1°89% T 89°Y% 00070 ovL 0 €y2 0 061 21
b6b0 2°0S¥ 09°F 000°0 €0L°0 £€ECT0 0fe6l 11
€LE°0 6°b6E - 86'V 000°0 889°0 602°0 0¢f61 01
08Z°0 [0 474 0z v 000°0 62670 ZET'0 0tel 6
9LT" 0 Z°TILT 6"V 000°0 610°0 " 680°0 O0f6T 8
S90°0 9°09 A2 000°0 66270 TEO"0 0¢fe6T L
zz0°0 8°ST 08°¢ 00070 Ly1°0 800°0 O0€6T 9
100°0 1°2 90°T1 00070 T€0°0 T00°0 '0¢€6T1 S
00070 - Z°0 €0°0 000° 0 200°0 00070 0€6T1 |4
000°0 Z°0 €070 00070 200°0 00070 " 0€61 €
100°0 8°1 87T | 00070 GE0"O 10070 0€61 2
ZT10°0 L°11 y1°¢ 000°0 0t1°0 900°0 0€61 T

anTeA SnyTeA uotierasQg
|[dueTICA ung UNUTXeR UNWTUTW pIepuels UE3} N INOH
408 I23UuTM sI9A1Q s°8YlI0TDH
686T LEEE 70 Lz xdV¥ nyg uxd - ayIpoa0s
3 ¥

E-11



%$00°00T 20T°0 9°399¢g L9°¢ 00070 61E°0 €02°C 06LZ 1E30L
$80°T 000°0 1°9 ¥Z°0 000°0 8T0°0 200°0 06LC |24
%98°¢ 10070 2791 LE"O 000°0 0€0°0 900°0 062 134
70" b T100°0 6722 9¢°0 000°0 9¢€0°0 80070 06LC [44
%987V Z00°0 S Lz St 0 000°0 6£0°0 010°0 06l 1¢
$L8°6S 20070 A % 8€°0 000°0 $b0°0 ZT10°0 06LC 0
$5€°9 Z00°0 0°9¢ LE"O 000°0 Sh0°0 £€10°0 06LC 6T
$88°9 70070 0°6¢ PE°0 00070 L¥0°0 PT0°0 06L2 8T
%$8L°9 20070 ¥ 8¢ 9¢€°0 000°0 Lv0"0 P10°0 06LC LT
$G9°6 €00°0 0°zZ¢ £9°1 000°0 £60°0 T10°0 06L2 9T
$€L°S Z00°0 S°Z¢E Lt 000°0 8¥0°0 ¢10°0 06LZ ST
$€1°9 Z200°0 L°PE Z0°1 000°0 67070 Z10°0 06LC PT
$0b° L 900°0 61V -z 000°0 8LO"O SI0°0 06LZ €1
%2679 ¢00°0 6°9¢ 8¢€°0 000°0 Sbo° 0 £€10°0 06LC 1
$80°L £00°0 1°0F 0€°1 000°0 £60°0 ¥T0°0 06LC 11
$2C°L £€00°0 6°0% 9L°0 000°0 060°0 GT10°0 06LZ 0t
$6€°9 20070 2°9¢ SE"0 000°0 9v0°0 £€10°0 06LC 6
$S6° 0 Z00°0 0°82 ve°0 00070 ov0°0 0T0°0 06LC 8
$6L°C 100°0 8°G1 vE"0 000°0 620°0 900°0 06LC L
$¥8°0 000°0 8°v ¥Z°0 000°0 ¥10°0 ¢00°0 06LT 9
$¥1°0 000°0 8°0 1270 000°0 S00°0 000°0 06LZ S
$01°0 000°0 9°0 11°0 000°0 €00°0 000°0 06LC |4
$L0°0 000°0 y°0 #0°0 000°0 200°0 000°0 06LC €
$11°0 000°0 9°0 ¥1°0 000°0 p00°0 000°0 06LC [4
$8T1°0 000°0 0°1 9170 000°0 900°0 000°0C 06LC T
adeys antep anTep uoTiETASQ

peoT @oueTiIEA  Wng WNWTXeW WOWTUTW PIEPUEIS UESR N anoH

308 TTed SI9yseM SayloTd

$00°00T 6Z1°0 6°186 6176 000°0 £GE70 S1Z°0 66SF 1e30%
$¥8°0 000°0 £°8 9z°0 000°0 910°0 Z00°0 66SF 124
$70°¢C 100°¢Q L 61 0% 0 000°0C 9zZ0°0 ?00°0 6SS¥ 1 %4
$12°¢ 100°0 S 1¢ PE€°0 000°0 ££0°0 L00°0 66Sh (44
$E€S° Y 200°0 Sbb G9°0 000°0 0t0°0 0T10°0 66SY 1%4
$0%°6 £€00°0 1°¢€S 19°1 000°0 06070 Z10°0 6SS¥ 0¢
$01°S Z00°0 1°0¢ 0F°0 000°0 1v0°0 T10°0 6SS¥ 61
$0€£°¢G £00°0 0°¢s 0t°¢ 000°C ZS0°0 T10°0 65SY 8T
$86° V¥ 20070 6°8% 8% 0 000°0 iv0°0 TI0°0 6SS¥ LT
$€0°G 200°0 v 6b 0F°0 000°C o 0 TI0°0 6SGP 91
$1€°6 ¢00°0 1°2¢ ZE'0 000°0 Zr0°0 T10°0 6SSY ST
$.8°6G 20070 9°LS p€"0 000°0 ¥b0°0 €10°0 666h Pl
$9b°9 £00°0 v €9 [ 000°0 060°0 $T10°0 6SSY €T
$€0°L v00°0 1°69 Ls°1 000°0 090°0 ST0°0 6SSP A
$LG°L €00°0 b vl vE"0 000°0 2500 9710°0 6SSY 1T
%6276 S00°0 8°06 bLT 00070 oo 0¢0°0 666F (¢4
$06°8 90070 v €8 62°C 000°0 8L0°0 810°0 66Sh 6
$10°L S00°0 6°89 60°¢C 000°0 €L0°0 ST0°0 6SGF 8
$66°€ £€00°0 2°6¢€ 89°1 000°0 060°0 600°0 688V L
$LL°T z00°0 AN | 2084 000°0 (472000} v00°0 6GGY 9
$T€°0 000°0 0°¢ 12°0 00070 800°0 T00°0 6SGY S
$L0°0 000°0 9°0 80°0 000°0 2000 000°0 6SGY |4
$60°0 0000 6°0 91°0 000°0 ¥00°0 000°0 66G% €
$21°0 000°0 2°1 GZ°0 000°0 900°0 000°0 6SSF Z
$L2°0 000°0 9°2 Z¢°0 000°0 800°0 T00°0 6S6SP 1
adeys antep snTep uoriETAR(

peoT ooueTIEA  WNG WNWIXe[ WNWTUTH PIEPUElS UBSK N Inoy

308 ’ TouuNg sIsysem sayloTd

$00°001

9810 6029 9z L 000°0
000°0 0°g 1Z°o0 00070
10070 <Tel 8Z°0 000°C
10070 €702 [45Y] 00070
€00°0 8°€C 66°1 000°0
0070 6°62Z 8671 00070
£€00°0 L"82 v0°1 00070
L0070 1°¢€¢ €L T 00070
€00°0 6°1¢€ 61°1 00070
S00°0 0°0¢€ Ly 1 00070
v00°0 9°2¢ 811 00070
v00°0 €€ §9°1 00070
900°0 v op 8L"1 0000
80070 1°¢ep s0°¢ 000°0
L0070 9°€EY 9z 000°0
900°0 £°0% P61 000°0
90070 e 69°C 000°0
70070 vee €871 000°0
000°0 9L 9€°0 000°0
00070 (AR vE"O 000°0
00070 0°t 9070 00070
00070 6°0 ¢0°0 000°0
00070 0°1 010 000°0
00070 [ £1°0 000°0
00070 £°¢ 1270 000°0
anTeA SNTEBA

$00°00T

$0L°1
%$L8°7
$ET°V
$1T°9
%2279
$62°6S
%8079
%8279
%€6°9
$v0°¢L
$vvTL
%9¢°8
$6€°6
$0%°8
$€V°9
$93P°¢
$€2°¢
%C6°0
%6270
$€T°0
31170
%2170
$v2°0
$9L°0

d0UBTIEBA wung UMWTXeW WNWTUTRK

uolletaaqg
paepuels

butads

660°0
680°0
0L0"0
6v0°0
9v0°0
vEQ"O
810°0
60070
900°0
S00°0
50070
600°0
9700

jcholy
LLT0 ¥"s0L S6°L 000°0
10070 0721 S€°0 000°0
100°0 [Ar4 "0 000°0
20070 876C [4500) 00070
10070 062 9€°0 00070
20070 876C 0Z°1 000°0
€00°0 €°LE 6L°T 000°0
S00°0 6°2% 80°¢C 00070
900°0 1347 81°¢ 00070
800°0 6°8% 08¢ 006°0
50070 L 6V |27 000°0
S00°0 §°2S €6°1 000°0
010°0 0°6S L°e 000°0
800°0 2799 Le ¢ 00070
S00°0 €768 S8 1 000°0
¢00°0 [ A4 9€°0 00070
¢00°0 S'8E LE"0 000°0
100°0 8°¢¢ 6£°0 000°0
000°0 6’9 TE°0 00070
00070 8'1 §Z°0 000°0
000°0 6°0 [420) 000°0
00070 8°0 €2°0 000°0
000°0 8°0 (44N 0000
000°0 L1 0€°0 000°0
00070 £°e §Z°'0 00070
antea anTep

soueTIEA  UNg WNWTXBW WRWUTUTRH
ads

686T ZEVE:¥0 LZ ad¥ nyL

uotieTARQ

piepuelg

I99UTM

Z€Z°0 TvZZ T1E1I0L
¢00°0 T¥hZT |44
900°0 T¥ZZ €C
60070 TbCZ [44
11070 1F2Z 1z
¢10°0 T1¥%2t 0z
€10°0 T1¥Zz 61
ST0°0 T1T¥eT 81
PI0°0 1PCC L1
€10°0 1w 91
ST10°0 1w2e ST
S10°0 T1¥2Z At
810°0 T1¥ZZ €1
610°0 1¥bzCe [
610°0 T1bZC 11
81070 1¥ce 0ot
g10°0 1¥bce 6
010°0 Tbee 8
€00°0 T1Tbcc L
10070 T1bC2 9
000°0 T¥ZZ S
000°0 T¥ZZ 14
000°0 T1bZZ €
T00°0 1bZe 4
T00°0 T1¥ZC T
uesp N INoH

SIBYSeM Saylold

8IZ°0 9€£Zg T1B3IOL
p00"0 9¢gCE ve
900°0 9€2¢ €C
60070 9€C¢e [44
600°0 9€C¢E 1z
600°0 9€Z¢€ 0z
¢10°0 9gze 61
£10°0 9¢€z¢g 8T
P10°0 9€2¢ L1
S10°0 9gze 91
G10°0 9¢gg¢ ST
910°0 9¢gz¢E PI
81070 9¢€z¢ €1
0¢0°0 9gce 1
810°0 9€z¢ 11
P10°0 9¢€cE ot
¢10°0 9¢gce 6
L00°0 9gcCt 8
¢00°0 9¢€ce L
100°0 9¢fz¢ 9
000°0 9¢€Z¢ S
00070 9€zC¢ b
000°0 9¢€z¢ €
10070 9¢gz¢ 4
¢00°0 9¢gC¢ T
ueap N INoH

sIaysem SaY3old

uxd - aysmoa0Ss

E-12



%$00°00T ¢6T°0 9-¢gs8l 8V b 000°0 gev o ¢LZ 0 SL9 Te30L

$GC°¢€ 20070 0°9 86°0 000°0 670°0 600°0 GL9 124
$€0° Y v00°0 YL 00°1 0000 9900 TI0°0 SL9 £€¢C
$8€°2C Z00°0 [ 6L°0 000°0 Sy0°0 300°0 &SL9 44
$P1°€ £00°0 8°¢g 86°0 000°0 §s0°0 600°0 GL9 1Z
$L2°9 L0000 S°T1 S6°0 000°0 ¥80°0 LTO'0 GL9 02
$7€°8 600°0 €761 18°0 00070 960°0 €20°0 SL9 61
$0€°¢L 600°0 Pet 16°0 00070 L6070 020°0 SL9 8T
$6L°S 900°0 9°0t 98°0 00070 8L0°0 910°0 SL9 LT
$T1°6 v00°0 [ FS°0 000°0 €90°0 P10°0 GL9 91
%019 L00°0 211 6L°0 000°0 180°0 LT00 GLY ST
$V1°¢ §00°0 b6 6S°0 000°0 890°0 P10°0 SL9 As
$L8° € £€00°0 1L 8570 000°0C SS0°0 110°0 GL9 €T
$LE"E £€00°0 Z'9 vL"0 0000 $S0°0 600°0 GL9 [
$06°2C 200°0 €°g 99°0 000°0 8%0°0 800°0 GLS 1T
$8€°9 L00"0 LT1T v6°0 000°0 P80°0 LT0°0 SL9 01
$26°8 Z10°0 L°61 10°1 000°0 LotT 0 £€20°0 GL9 6
%00°9 L00"0 0°11 €L°0 000°0 £80°0 9T10°C SL9 8
$9¢€°¢ £€00°0 z°9 89°0 000°0 6s0°0 600°0 GSL9 L
%€6°1 100°0 9°¢ A 0000 9¢£0°0 S00°0 GL9 9
$88°0 00070 9°1 ¥0°0 000°0 600°0 Z00°0 SL9 S
$06°1 100°0 8°2 6570 000°0 Z€0'0 P00"0 GL9 4
397" 1 200°0 Lz Lo°1 000°0 Zvo"e v00°0 SLS €
$92°T1 100°0 €72 19°0 000°0 SZ0°0 €00°0 G&L8 4
$8L°T Z00°0 £°€ 88°0 0000 0¥0°0 G00°0 GL8 T
adeys anTeA aniep uoTlejasg

peo] oouejiep  wng UNMWTXeN WNWIUTW PIEpUe3sS UBal N InoK

32s 1184 SIaysemysTqa

$00°00T T2T°0 PZ6T [4°BE> 000°0 8be 0 9LT°0 9601 T®B3I0L
$96°1 000°0 8°¢ 6v°0 00070 0Z0°'0 €00°0 9601 ve
L1 24> 100°0 Z'9 L9 0 - 0000 8€0°0 900°0 9601 €2
%0V "¢ 10070 ] 19°0 00070 8€0°0 900°0 9601 (44
$8Z°6 " €£00°0 2°0T1 98°0 000°0 $50°0 600°0 9601 1c
$v¥0°8 -v00°O0 9°11 08°0 000°0 19070 T10°0 9601 0¢
$9€°L §00°0  T°RTU 08°0 00070 890°0 £€10°0 9601 61
$6C°6 L00" 0 6°LT 98°0 ooc "o £€80°0 91070 9601 81
%29°9 S00°0 Lzt 01°T 00070 TL0°0 Z10°0 960T L1
$0€°p 200°0 €78 90°1 00070 8v0°C 800°0 9601 91
L A4 200°0 9°8 iL°o 000°0 9%0°0 800°0 9601 [
$€8° ¢ 100°0 /AN 05°0 000°0 LEOO L00°0 9601 P
$90°¢ €00°0 L6 S9°0 000°0 £50°0 600°0 96071 €1
%939°¢G 600°0 6°0T Lz 00070 £€60°0 0TI0°0 9601 T
%$68° € 200°0 S*L 0L"0 000°0 0¥0°0 . L0000 960T. it
$8G°¢ Z00°0 6°9 L9°0 00070 0%¥0°0 900°0 9601 0T
$66°6S ¥00°0 S°11 ¥8°0 0000 090°0 T10°0 9601 6
$8€°9 v00°0 €721 L9°0 000°0 ¥90°C TI0°0 9601 8
$06°¢ 100°0 8°b Ls*o 000°0 920°0 $00°0 9601 L
$€5°¢ 200°0 6" % ¢ 1 00070 Zvo o P00°0 9601 9
$0¢°¢C T00°0 4 £9°0 000°0 L20°0 P00°0 9601 S
$26°1 000°0 6°Z 11°0 000°0 01070 €00°0 9601 14
§VvL°1 000°0 /28 65°0 000°0 0¢0°0 €00°0 960T €
$LY°1 000°0 8°¢ 90°0 00070 600°0 €00°0 9607 4
%89°1 000°0 z°¢ SE'0 © 000°0 [AY 0] £€00°0 9601 T
sdeys anTeA an{ep uoIleIAaQ

peo] @oueTIBA | WNS UMWTXe WAWTUTW PIEPURIS UEBSK N INOH

aos ' Jauuwns sIaysemysIq

$66°€ 200°0 L°9 oL"0 000°0 SyoTo 800°0 098 144
$8v° b Z00°0 9L 1870 000°0 6v0°0 600°0 098 £€C
$v2° b Z00°0 [ S9°0 00070 6v0°0 800°0 098 (44
$ST°S €0070 8°8 L9°0 00070 850°0 0TI0°0 098 154
$0L°V 200°0 0°8 Ls°0 000°0 050°0 600°0 098 0z
$L8°9 S00°0 L°TT o 0000 ¢Loto ?10°0 098 61
$0€° Y 2000 £°¢L 2970 000°0 8v0°0 60070 098 8T
$SC° b 2000 Z°L b9°0 000°0 vvot0 800°0 098 LT
$LE"Y €000 [N 99°0 000°0 15070 600°0 098 91
%2670 £€00°0 L°L 8L°0 00070 Zs0°0 600°0 098 ST
$8E°€ 10070 L°s €5°0 0000 9€0°0 L0000 098 [AS
%$66°2 100°0 1°¢ A 00070 9€0°0 900°0 098 €T
$8C°€ 20070 179 6570 000°0 0%0°0 L0000 098 A
%SV°9 y00°0 011 o 000°0 190°0 €10°0 098 1t
$L0°6 20070 RNt 99°0 000°0 6L0°0 81070 098 0t
$86°8 90070 €°GT 69°0 000°0 6L0°0 8I0"C 098 6
$97°¢ 100°0 6°G LS"0 060070 8€0°0 L0C"0 098 8
$L0° % 20070 6°9 09°0 00070 cb0°0 80070 098 L
$92°¢ 1000 6°¢ €5°0 000°0 9Z0°0 F00°0 098 9
$Z¥°1 000°0 4 00 000°0 01070 €00°0 098 S
$v9°1 00070 8°Z FE"0 000°0 ST0°0 £00°0 098 ¥
%99°1 00070 8°¢ 6€°0 000°0 9T0°0 €00°0 098 €
$8L° T 00070 0°¢ 9% "0 00070 6T0°0 ¥00°0 098 4
$E€EV°C 10070 1°¢% 60 000°0 8¢0°0 S00°0 098 1
adeys anyeA anTep UoTIETAR(Q

peo] adueTaep wuns WOWTXBH WNWTUTW pPIEPURIS UESy N Inoy

jcfel butads sI1aysemysTq

$00°00T 19170 sTzwe [4r4 000°0 T0%°0 LS2°0 bbe 1e30]

$96°¢€ v00°0 9°8 66°0 000°0 €900 600°0 bve ve
$0T° % €00°0 6°6 $9°0 00070 LS0"0 T10°0 bb6 €T
$98° V0 S00°0 8°TT 98°0 000°0 690°0 Z10°0 b6 44
$00° % €00°0 L"6 6L°0 000°0 S0°0 0T0°0 ¥b6 1%4
$7¢°8 60070 6°61 88°0 000°0 960°0 120°0 ©bb6 0¢
$v6°9 L00"0 8°91 9L"0 000°0 8070 810°0 ¥¥6 61
$66°S 900°0 S°hT €8°0 000°0 8L0°0 ST10°0 b6 81
$16° % %00°0 6°T1 0L"0 000°0 L9070 €10°0 b¥6 LT
%.979 L00°0 2791 9L70 00070 ¥80°0 L10°0 b6 9t
$01°9 900°0 8°vT 6L°0 00070 vL0°0 910°0 b6 ST
$6S°S S00°0 G €T L9°0 000°0 89070 v10°0 ¥¥6 [As
$18° ¥ v00°0 L1t oL'0 00070 £90°0 Z10°0 Ve €1
$€9°¢ €00°0 8°8 £L°0 000°0 850°0 600°0 ©P6 (A
$8F° ¥ 0070 6°0T . 69°0 000°0 9070 ¢10°0 b6 1T
%6679 90070 6°S1 L o 00070 8L0°0 LT0°0 ©¥b6 0T
$86°G¢ - 90070 STYT €9°0 00070 LLo0"0 ST10°0 ¥¥6 6
%607V ¥00°0 876 ¢80 000°0 <9070 0T0°0 Vv¥eé 8
$SL°2 ¢00°0 L9 ZLo 000°0 Sy¥0'0 LOOT0 bY6 L
$96°0 000" 0 £°C 1¢°0 00070 110°0 Z00°0 bbe 9
$61°1 10070 6°C Lo 00070 §20°0 €000 ©P6 S
%06°0 00070 [AN4 00 00070 600°0 . C00°0 ©b6 v
%6870 00070 [4N4 00 000" 0 600°0 Z00°0 bb6 €
$81°1 000°0 6°2 09°0 000°0 22070 £€00°0 V¥6 [4
$69°1 100°0 1'% 1970 00070 620°0 P00"0 ¥Pb6 T
adeys anTeA anTeA UoOI3BTAR(Q
_PROT @dUBTIEA uns WNWIXey UNWIUTW PpIepueis Uesy N INOH
30s I9JUTM saaysemysyda

686T ST:SE:%0 LZ 3dv¥ nyg uxd - aysmpsos

E-13



$00°00T S€S° ¥ T eeey ZLoL 00070
$20° ¥ 600°0 6°TLT 6€£°0 000°0
$ET° P 600°0 7°9LT 9€°0 000°0
$€2°0 010°0 87081 vv°0 600°0
$6€° Y 2100 7°L81 1%°0 00070
$9¢C° 01070 87181 6€°0 000°0
&SV Y I10'0 6°68T 87 0 000°0
L1424 11070 67681 6v°0 00070
$29°% 17070 TLeT 8%°0 00070
$p9° P 11070 2°861 6€°0 00070
$6S°V 11070 0°961 1424 000°0
%257V 110°0 0°€61 Lv°o 00070
$Sh°V 110°0 €061 Lv°0 0oo0°0
$1E°V 110°0 €781 8v°0 coo°0
$8T° V¥ 0100 9°8LT LE"0 0600°0
$L6°¢€ 600°0 9°691 Ssk°0 000°0
$€6°€ 110°0 6°L9T1 sk°0o 000°0
$9L°€ 600°0 S°0971 6770 00070
$18°¢ 800°0 9291 0S°0 000°0
$88°¢€ 600°0 87691 [AAd] 00070
$LL°E 60070 2191 0870 000°0
$€8°¢ 600°0 L°€9T Ly 0 000°0
$86°¢€ 600°0 8°6971 SE°0 00070
%96°¢€ 60070 17691 0S°0 00070
$68°¢€ 60070 €79971 9% "0 000°0
adeys antep anTep
PEOT SOUBTIBA  uwng WNMWIXe WOWIURK
30s
$00°00T LSL"V €°6108 66°L 000°0
$L6°€ 600°0 L°81¢E 0% "0 000°0
$L0°V 010°0 1°92¢ |25 00070
$80°V 01070 0°cLze 6€°0 00070
$€C°Y 11070 AN 3% o¥°0 00070
$92°% 11070 8°Tve 8E°0 000°0
$Tv°V 01070 L ESE "0 00070
%2670 0T10°0 2°29¢ %°0 000°0
$99° % 010°0 8°€ELE [42] 000°0
$SL°Y 11070 1°18¢€ [3-20] 00070
%8970 010" 0 T°G6LE 90 00070
$19°F 010" 0 8769¢€ 8£°0 000°0
$Lh Y 01070 L"8S€E 0%°0 00C"0
SLE"D 010°0 8°06¢ €v "0 000°0
$62° b 0T10°0 L 0bE 6€£°0 00070
$01° % 010°0 6°8¢¢ 9¢°0 000°0
$v0° Vv 110°0 8°€Z¢ ov°o 000°0
$08° € 600°0 9°%0¢€ 6£°0 000°0
$0L°€ 80070 6°96¢C 8ETO0 00070
$.9°¢€ 800°0 v ve6c 8€°0 000°0
$2L°¢€ 800°0 €°86¢C SE°0 000°0
$68°¢€ 600°0 0°21¢ 0% "0 000°0
$68°¢ 600°0 y-cte 6€°0 00070
$88°¢€ 60070 T°11¢€ 6€£°0 000°0
$L6°€ 600°0 1°81¢ BE'O 000°0
adeys antTeA anTea
peOT BOUBTIEA uns WNWIXEN WAWTUTRK
428

uotleTAag
pIepueis

TTRd

181°¢C

uoTIeTAd]
piepuels

Juung

uean

808°¢

ueay

9611 T®e30]
9611 ve
9611 %4
9611 [44
9611 154
9611 0C
9611 61
9611 81
9611 LT
9611 9T
9611 ST
9611 (Al
9611 €7
9611 [4As
9611 Tt
9611 01
9611 6
9611 8
9611 L
9611 9
9611 S
9611 14
96TT €
9611 4
9611 T

N InoH

sx9Z8¥313
90T¢ T®30J
9012 144
90T €C
90T 44
9012 1z
901¢ 0Z
9012 61
90712 8t
901¢ L1
901¢ 91
9012 S1
9012 [A
9012 €1
901¢ 1
901¢ 11
90T1¢ 01
901¢ 6
90T¢ 8
90712 L
901¢ 9
90T¢ S
9012 4
90T¢ €
9012 Z
90T1¢ T

N anecH

sI829313

ssz €

$00°00T €971°¢ T°8TI1¥ 62°8 000°0 6LL"T
$96°¢€ L0000 1°¢€91 £€°0 000°0 £€80°0
$T10° % L0C°0 2 691 A 000°0 78070
%6170 80070 I°1LT 23] 00070 060°0
$Z%° 0 600°0 87181 v 0 000°0 ¥60°0
$6T° 7 L0070 9 2ZLT LE"O 000°0 980°0
$62° 1 800°0 S 9LT 7€°0 000°0 L8070
%667 ¢ 80070 S°L8T GE"0 000°0 68070
$GL° Y 800°0 L°G6T SE°0 000°0 060°0
$08° b 800°0 L°L61 6£°0 00070 260°0
$8L°V 800°0 0°L6l LE"0 00070 260°0
$69° ¢ 800°0 2 €61 LE"0 000°0 16070
$TIS° P 800°0 6°681 9¢°0 000°0 680°0
$LE°D 800°0 0°081 9g°0 000°0 680°0
LY XA 4 80070 9°pLt SE€°0 000°0 L8O O
$ST° % 80070 T 1Lt 9€°0 00070 160°0
£50° P 60070 6°991 by°0 000°0 v60°0
30L° € 90070 A4 GE"O 000°0 080°0
$€L° ¢ 90070 P€6T £€€°0 000°0 080°0
$v9°¢ 900°0 6°6%1 Z€°0 000°0 LLO"O
$0L° € L00°0 6 Zst £€°0 Q00°0 180°0
$GL°¢E L0000 /AN A £€€°0 000°0 180°0
$08° ¢ 900°0 9°961 £€°0 00070 080°0
$€8° € L00°0 87LGT £€€°0 000°0 8070
$16°¢ L00°0 T°181 £€°0 000°0 18070
m&mﬂm SnTeA ANTEA uotleiasQg
peo1 |oUBTIEA wns unuyxXep WNWTUTRW piepuels
308 butids
$00° 00T bOL" € 6°0Tbd SE°L 000°0 GZ6°1
$00° ¢ L00°0 w.w$ﬁ iv°0 0C0°0 ¥80°0
$0T° V¢ 800°0 87081 £€°0 000°0 L80°0
%9270 60070 ¢ L8l 8E°0 000°0 ¥60°0
%0v "¢ 600°C Z el Ly"0 000°C L60°0
$8€° ¥ 600°0 P eE61 L0 000°0 760°0
$GE€° b 800°0 8 161 Ly 0 000°0 T60°0
%8¢ ¥ 800°0 AR AN 8€°0 000°0 160°0
$LS° P 60070 9°102 9% °0 00070 ¥60°0
$v9° % 01070 9 %02 3% °0 000°0 860°0
$GC° ¥ 600°0 87002 ov "0 000°0 $60°0
$L0° 0 600°0 Z°L6T I6°0 000°0 ¥60°0
$8€° b 800°0 0°t61 Sv°0 000°0 26070
$T1°¥ 800°0 1°181 T%°0 000°0 L80°0
$9T° b 800°0 £°€8T1 6€°0 000°0 060°0
%66°¢€ 800°0 2°9L1 ov°0 000°0 260°0
$L0° D 60070 976LT 9% °0 00070 S60°0
$58°¢€ 800°0 0°0LT 9% "0 0000 L80°0
$8L°E L00°0 8°9971 8€°0 00070 280°0
$L8°¢€ L00"0 L°0LT LY"0 000°0 v80°0
$L8°¢ L0000 8°0LT 9%°0 000°0 £80°0
$T6°¢ L00"Q LZLT ov°0 000°0 ¥80°0
$86°¢ L00°0 8°G6LT €€°0 00070 980°0
$76°¢ L0000 PTZLT 2720 000°0 ¥80°0
$10°% L00°0 0°LLT [2AN0] 00070 G80°0
adeys sntea anTep uoflETASQ
peot adueTaep wung WNWTXER WNWTUTR pIepuels
40s I3UTM

686T 6¥:G€:¥0 Lz advy nyg

§921 Te30L
62T°0 6921 ve
TET°0 6921 €2
SET'0 6921 2z
PPT'0 S92T 12
9€T°0 92T 0%
0vT'0 6921 61
8vT°0 6921 81
SST'0 69271 LI
961°0 6%Z1 91
9610 S9z1 ST
€ST°0 S921 I
LPT'0 €921 €I
Zyio 59zt 2T
8ET°0 6921 TII
SET'0 6921 0T
ZET'0 5921 6
0Z1°0 6921 8
121°0 5921 ¢
8IT°0 €921 9
1Z1°0 S92T &
ZZ1°0 5921 b
bZ1°0 6921 ¢
SZ1°0 §9z1 ¢
LZT°0 59zT 1

Uean N INOH
SI9zZ991 ]
100°€ OLPT Tejol
0ZT°0 OLPL b2
€21°0 OLbl €2
LZT°0 oL¥l ez
ZET'0 0LPI 12
ZET'0 OLVT o2
0ET°0 OLYT 6T
CET'0 OLPT 81
LET"0 OLPT LT
6€T°0 OL¥T 9T
LET'O0 OLYT ST
PET'0 OLYI  ¥T
IET'0 OLPT €1
€21°0 0LVT 2T
§ZI'0 OLYT  TI
0ZT'0 OLYT 01
ZZ1To oLbl 6
9110 OLPT 8
€1T°0 OLVT L
9TT°0 0L¥T 9
9T1T°0 0LPT &
LIT'C OLPT ¥
0Z1°0 OLVI ¢
LIT°0 0LyT 2
0210 0LBT 1
Ueap] N INOH
ERErA-Eh ]
uxd - ayzagoos

E-14



$00°001 SS€E€°9

$L9°€
$06° €
$06°€

adeys
peo]

$00°00T 101°¢

[ ANE:TAAN

L1070 9°zes
S10°0 17628
G1070 0°8¥S
g10°0 9°p9¢
91070 6°v8S
910°0 0°88S
91070 0°¥8S
971070 ¢°ILS
L1070 L70LS
910°0 1°8bs
S10°0 9°vES
p10°0 £7€2s
p10°0 17508
p10°0 F 88¥
€10°0 128y
?10°0 8ELY
91070 8°96%
2100 1°8SY
11070 Z°9¢€h
11070 v 82%
¢10°0 ST6EY
€107 0 €°T1G¥
S10°0 0°6LY
1070 S6LY

897071 00070 Tes e bLETY 608C TEB3I0L
28 0 00070 0€1°0 981°0 6082 ve
6% °0 00070 g€eLte 881°0 6082 €C
0570 00070 €170 §61°0 608C (44
6%°0 000°0 |2 102°0 608¢ 114
6%°0 000°0 (XA 80¢°0 608¢ 0¢
0570 000°0 92170 60C¢°0 608¢C 61
6% °0 000°0 SC¢1°0 80C¢°0 608C 8t
870 00070 9¢1°0 £€0C°0 608¢ L1
670 000°0 ZeET'0 £02°0 608 91
6v°0 00070 §Z1°0 S6L°0 608C ST
6v°0 000°0 ¥et1to 06T°0 6082 vl
6v°0 000°0 911°0 981°0 608¢ €1
0s°0 000°0 811°0 081°0 608C (A%
6%°0 000°0 LIT'0 PL1°0 608¢C It
0s°0 000°0 PTIT"0 ¢L10 6082 0t
6%°0 000°0 L1170 69170 608¢C 6
2870 000°0 82170 LLT°0 608C 8
|22 000°0 11170 £91°0 6082 L
6070 000°0 0T 0 GGT°0 608C 9
0870 000°0 901°0 €GT°0 6082 S
870 000°0 601°0 95170 6082 14
6770 000°0 €1T°0 191°0 6082 €
8v°0 00070 2210 ILT°0 6082 4
67°0 0000 611°0 TLT°0 6082 T

SDUBTIEBA ung

aos

v-zeeee

snyeA an{eA uoTaeTABQ
UNWIXEW WNWIUTW PIBPUEIS UEd| N INOH
T1ed s10jexabrigay

61711 000°0 §99°¢ 8L0°G GSLSP TEI0L

$61° V0
$8C° 0
800"V
$96°Y
$6S° P
$L9°V
$0L° Y
%09° ¢
$1S° 0
$19° 0
L1204
$0€° b
$6C°V
$80° %
$L6°€
$98°¢€
$€6°€
$¥8°¢€
$99°¢
$£9°¢€
$69°¢
$ELTE
$16°€ .
$66°¢€

L10°0 6°ZL6
91070 v v66
ST0°0 17120t
91070 . L"6S0T1
910°0 $7L901
910°0 976801
910°0 9°1601
910°0 $°8901
LT0°0 LTLyo1
LT0°0 976201
91070 G°L00T
910°0 £°666
G10°0 1°886
ST0°0 8°9%6
sT070 6°126
v10°0 0°L68
91070 S°Z16
¥10°0 9°768
€10°0 LT6v8
€10°0 L7Zv8
€T10°0 L°LE8
¥T10°0 17998
91070 27806
ST0°0 8°L16

adeys
peoT

@oUBRTIBA  ung

30s

Zs°0 000°0 6Z21°0 €12°0 SLSY 124
LS°0 00070 82170 LTZ°0 GLSY €Z
1s°0 000°0 P10 €22°0 SGLSV 44
S9°0 000°0 LZ1°0 CE€C"0. SLSh 1%4
18°0 00070 LZ1°o €€2°0 SLSY 0¢
0S°0 00070 92170 LEZT0 GLSY 61
1670 000°0 82170 6€2°0 GLSY 8T
19°0 000°0 8210 PEZ 0 GSLSE LT
96°0 00070 T€T°0 622°0 GLGY 91
€570 000°0 621°0 ¥ZZ°0 GLGh St
05°0 000°0 - 8Z1°0 02Z°0 SLShH vl
PE"T 00070 SZ1°0 8TZ°0 SLSY €1
6v°0 00070 €217 0 91270 GLSY Zt
0570 00070 2zZ1°0 L0Z°0 SLSh 1T
(430 000°0 1zt o ¢0Z°0 SLSh 0T
6b°0 00070 0Z1°0 96170 GLGP 6
2s°0 000°0 8Z1°0 66170 GLGD 8
0s°0 000°0 0Z1°0 S61°0 SLSY L
16°0 000°0 " €1T°0 98170 GLGY 9
1670 000°0 ° STT°0 ¥81°0 GLSH S
250 000°0 STT°0 G810 SLSH ¥
670 000°0 61170 68170 SGLSGYH €
Zs°0 00070 °Z1°0 66170 GLSY 4
670 000°0 ¢Z1°e © 10270 SLSE 1
snieA snieA uoTrlEBTARQ
WNWIXeN WNUIUTW PIepuels uesp N Inoy
Zauung sIojeIabTIIaY

$00°00T L2Z1°S €7969¢T 98701 000°0

$E€ET" ¥ £€10°0 c-zes 050 00070 €11°0 90Z°0 0€S¢C 144
$0€° ¥ ¢10°0 8 V%S 67 "0 000°0 Ztt'o S1Z°0 0€se £€Z
$0S° ¥ 210’0 v°69¢S 0570 00070 1TT°0 §2z°0 o0gse [44
sVL°Y ET0°0 L 66S 6v°0 00070 €T1T°0 LET'O0 0€SC 12
$9L°0 €10°0 L7209 §S°0 00070 ¥11°0 8E€Z 0 0€£6Z 0z
$18° 0 £10°0 §°809 6v°0 000°0 €T1°0 Tve"0 0€&2 61
$9L° Y €10°0 0°€09 0s°0 000°0 AR ] 8€7°0 0£6C 81
$96° b €10°0 T°LLs 0S°0 000°0 €T1T°0 82770 0€6¢ LT
%67 ¥ €10°0 8°L9¢ 6v°0 000°0 €110 ¥22°0 o0€se 9T
$TP° Y €10°0 ¢° 866 0s°0 00070 €TT°0 1Zz°0 0€se ST
$Tv° P £10°0 L°LSS 0%°0 000°0 911°0 0zz°0 0€S¢ [As
$L2°Y ¢T10°0 8°0bS 8v°0 000°0 0T1"0 P12°0 0€£S¢ €1
$LT° Y ¢10°0 creLes 1570, 00070 0T1"0 80Z°0 0€£6S¢ 1
$00° ¥ Z10'0 £€°908 0L°0 000°0 80170 00270 o0€s¢ 11
$C6°¢€ 11070 8°G6Y S9°0 000°0 S0T"0 961°0 0€£6¢ 0T
$v6°€ 11070 8°86% 69°0 000°0 [ R ] L6T"0 0£6Z 6
$v6°¢€ ¢r10°0 €°860 L9°0 000°0 Tit°o L6T"0 0£6T 8
%8L° € 07070 T°8LY L0 000°0 ¢0t0 68170 0€SZ L
$8G6°€ 600°0 §°Zsh 8v°0 000°0 L6070 6LT°0 0£8C 9
$hc € 0tT0°0 6°LbY 8v 0 000°0 66070 LLT*0 0€£SC S
$66°¢€ 0T0°0 T°6bb 9% °0 000°0 86070 BLT 0 0€S¢C 12
$89°¢€ T10°0 0°99% 8v°0 000°0 €01°0 ¥81°0 0€S¢C €
$16° € Z10°0 6°v6b. 0S°0 000°0 11170 96170 0€6¢C 4
$L8°€ 110°0 v 68b 670 000°0 901°0 €6T°0 0€S¢C T
adeys antep aniep UuoyIBTARQ
pEOT ©OUEBTIBA  WN§ UNWIXEW WNWIUTN PIBPUR}S UBBW N Inoy
308 butads sioxexabragey

$00°00T €£¥°S 8°916€T 2ZL701 00070 T€ee Pr8°€ 91SE TE10]

$22° % p10°0 8°0LG 8v "0 000°0 L11°0 Z91°0 916¢ 44
$E€E° P $10°0 2°68¢§ 070 000°0 LIT'0 991°0 916¢ €C
$0G6° ¥ £€10°0 6°809 0670 00070 9110 €LT°0 9T6sE 144
$99° P pT0°0 §$7929 6v°0 000°0 61170 8LT°0 916¢ 134
$69° Y F10°0 £°p€9 05°0 000°0 cZ1°0 08170 916¢ 0z
$v8° ¥ s10°0 6°7G3 6%°0 000°0 €Z1°0 98T°0 91s¢ 61
$GL b st0°0 8°1v9 6v°0 000°0 12170 £€81°0 91ISE 81
$1S° b ¥10°0 97609 0570 000°0 6110 €L1°0 916¢ L1
$E€EV P ¥t10°0 2°86S 08°0 00070 61T°0 0LT"0 916¢ 91
$GE° Y FT0°0 1°88S 6V "0 000°0 9110 L91°0 9716¢ ST
$2€° ¥ £€10°0 6°€8S 0670 000°0 €I1°0 991°0 9Ts¢ Pl
L3124 Z10°0 S°ZLS 0s°0 000°0 21170 | €9T1°0 971s¢€ €1
$80° ¥ ¢i0'0 0°16¢S 7o 000°0 0Tt 0 LST"0 91s¢E A
$00° % 110°0 €°1vS oL"o 000°0 LoT"0 bS1"0 9Ts¢ T
$60° ¥ Z10°0 T €SS 6L°0 000°0 Itt°0 LSTT0 9T6E 0t
$€0° ¥ Z10°'0 0°6bS 99°0 000°0 60T 0 G610 916¢ 6
$T0° % Z10°0 6°1vS 0L"0 000°0 11170 PST*C 971S¢ 8
$8L°€ 110°0 §°01S Ly°0 . 000°0 9010 Sy1°0 91¢¢ L
$06°¢€ 010°0 1°€Ly 9% "0 000°0 660°0 SET"0 916€ 9
$6G6°¢€ 11070 £°68¥% 97" 0 000°0 €017°0 8€T°0 91sE S
$19°¢ 01070 Lo L8Y 9%°0 000°0 00T°0 6€1°0 9T16¢E b
$99°¢ T10°0 [ 4:34 6v°0 000°0 €01°0 P1°0 9Ts¢€ €
$.8°€¢€ ZT070 0°€26 8%"0 000°0 80170 6¥1°0 9T16S¢ Z
$L6°€ Z10°0 Z2°9¢€¢ 60" 0 00070 60T°0 €ST°0 971s¢€ T
adeysg snTeA sn{ep UoT3IETAS(Q
pPEBOT SOUBTIEBA ung WNWIXe UWNWIUTW PIPPUE]S UESK N INOH
a0s IB3JUTM s103eI9bhTIIY

686T 62:9€:v0 LZ advy nyg uxd- aygyexeos

E-15



"0 [A 2%
"0 8610
‘0 [AX ¢l
Y 91270
"0 91170
"0 86070
"0 S60°0
"0 LIT"0
"0 960°0
Y 80170
‘0 FOT1"0
‘0 s80°¢
‘0 G800
‘0 L9070
0 0%0°0
‘0 9z0"0
"0 €20°0
"0 [Z4 ]
‘0 §20°0
"0 9z0°0

TeA UuoT3BTABQ

WNWIXe wWnuiuiWy pIepuels

TTed
‘0 906°0

0 8£0°0
0 £90°0
0 9z1'0
"0 980°0
‘0 €170
‘0 L6170
0 L0Z°0
"0 82270
"0 8ET"0
‘0 LTT°0
"0 860°0
"0 88070
0 00170
‘0 8L0°0
0 ¥60°0
0 28070
‘0 960°0
‘0 $80°0
"0 8500
0 0£0°0
‘0 020°0
0 020°0
‘0 120°0
0 120°0

TBA UOT3EBTARQ

WNWTXER WOWTUTH PIBPUBIS

$00°00T 19L°0 T1°%09 ¥1°8 000
$€6°0 100°0 g9°¢ €ELT0 000
$T1T1°1 10070 L°9 ¥8°0 000
$06°1 €00°0 0°6 S6°0 000
$19°¢ 600°0 8°¢1 GS°T 000
$81°6 020°0 €°1¢ 6072 000
%1876 6£0°0 €765 06°¢C 000
%$06°S9T SS0°0 1796 €671 000
$06°€T LF0°0 0°b8 9%°1 ceo
¥6v°¢C P10°0 [AN%Y 91" 1 000
$ST°V 010°0 1762 96° T 000
$88°¢€ 60070 [ARX4 I1°1 000
$01° % P10°0 8°bC L1z 000
$96°€ 600°0 6°€C 9Z°1 000
$TE°F Z10°0 0°92 1671 000
$98°¢€ 110°0 €°€ Z6°1 000
$L6°E L00'0 0°vZ 0Z°1 000
$LE"S L00"0 v ze 6L°0 000
$86°€ G00°0 0°ve 99°0 000
$26° 1 Z00°0 9711 0L"0 000
$1T°1 100°0 L9 LS"0 000
$0L°0 10070 €70 9670 000
$GL°0 100°0 14 9¢°0 000
$€L°0 10070 |27 £€9°0 000
$8L°0 10070 LY 8570 coo
adeys anyep an
peOT BOUBTIEBA wng
a3s
$00°001 ¢Z8°0 [ 1) 09°11 000
$€ET°1 10070 °11 9Z°1 000
$€E€°T v00°0 T°€T [ A4 000
$08°2 91070 Stz T6°2 000
$LL"T L00°0 €°LZ Z¢°1 000
LT A4 LT0°0 0° k¥ [ 7Y 000
$28°8 6£0°0 L°98 16°C 000
$29°6 €b0°0 97%6 £€6°¢C 000
$9P1°ST 2S0°0 67801 s1°¢ 000
$TE°L 6T10°0 6" 1L 420" 000
$07°¢S ¥10°'0 2°0¢ 99°1 000
$0V° P 010" 0 €°El T 000
$€2°€ 80070 L°1E £P°T ooc
$£8°¢ 0T0°0 LTLE 6S5°2 000
$718°¢ 90070 brLE 2670 000
$Zb°¢ 60070 97€E 0€°¢ 000
$08°€ L00°0 vLe Lt 000
$€G°S 600°0 b bs LE"T 000
$716°¢ L0070 2 %S €670 000
$£6°C ¢00°0 8 %2 96°0 000
$98°T 10070 €°81 1570 000
$06°0 000°0 8°8 Z1°0 000
$98°0 000°0 ] L1°0 000
$26°0 000°0 0°6 Z1°0 000
$26°0 000°0 1°6 9170 000
adeys anTep Ten
peoT @duBTIEA ung
308

Juung

08570
S00°0
30070
60070
ST0°0
0€0°0
LS00
Z60°0
18070
Z€0°0
¥¢oo
€20°0
[Z4 ]
€070
§¢0°0
czoto
€070
1€0°0
€¢0°0
11070
900°0
¥00°0
0070
¥00°0
S00°0

ueap

v19°0

L00°0
800°0
L1070
L10°0
LZ0"0
¥50°0
6G0°0
€60°0
S¥0°0
1€0°0
Leo"o
0¢0°0
€¢0°0
€20°0
120°0
€070
v£0°0
veE0T0
sio°o
11070
$S00°0
S00°0
90070
90070

uean

Tv0T Tel0]
Tvot 124
1v01 €C
TvoT z
70T 1¢
1vot 0Z
1v01 61
TvoT 81
P01 L1
Ivot 91
134008 St
Tr01 A
Tv0T1 €1
Tp0T A
1%0T 11
P01 01
Tv01 6
1v0T 8
1v0T L
Tr0oT 9
Tv0T S
V01 14
Tv0T €
70T [4
v0T T
N INOH

sbuey-uaag

€091 TE30Q
€097 ve
€091 €¢
€091 (44
€091 <
€091 0¢
€091 61
€091 81
€091 LI
€091 91
£09T ST
€09T . b1
€091 €1
€091 Z1
€091 1T
€091 0T
€091 6
€091 8
€091 L
€091 9
€091 S
£09T1 {4
€091 €
€091 Z
€091 T
N anoy

sbuey-uang

$00°00T SEL7O 975258 18°L 00070 LS870 08%9°0 608 Te30]
$T1° 1T 00070 8-S 60°0 00070 12070 L0000 608 124
$91T°1 gco° o 1°9 010 000°0 T20°0 800°0 608 €¢
$£G° 1 10070 18 6570 000°0 9€0°0 0T0"0 608 44
$C1°¢ 60070 v°9T £€€°1 00070 26070 020°0 608 1z
$28°S £€20°0 9°0¢ 06°1 000°0 I61°0 8€0°0 608 014
$LT°L 920°0 L°LE 60°2Z 00070 ¢91°0 L¥0"0 608 6T
%08°¢T 9%0°0 €°L9 or°¢ 00070 S1Z 0 £€80°0 608 8T
$vE€°CT 1v0°0 8°v9 6€°2 00070 £0C°0 080°0 608 LT
$8v°9 ¥10°0 0'vE 90°1 00070 LI1°0 Zv0°0 608 91
$16° % 60070 L7 gC 90°T 00070 L6070 620°0 608 St
$22°% ¢10°0 z°ze 122 00070 1110 L2070 608 [AS
$66°¢€ Z10°0 6°02 Lt 00070 0110 9Z0°C 608 €T
%06 ¢ 600°0 8°6¢ S0°1T 00070 26070 Z€0°0 608 [
$8V°¢ 900°0 £°8T 1e°T 000°0 080°0 €20°0 608 11
$6G°¢€ 80070 68T 6€°T 000°0 88070 €20°0 608 0t
$61°6G ¥10°0 £°Le 86°1T 0000 611" 0 P€0°0 608 6
$06°S 60070 0°1¢ 09°1 00070 L6070 8€0°0 608 8
$69°¢ €007 0 V61T 0oL"0 00070 65070 ¥Z0°0 608 L
$L8°C ¢00°0 1°61T 19°0 000°0 ¥v0 0 610°0 608 9
$29°1 10070 S°8 6£°0 000°0 82070 TI0°0 608 S
$S0°1 000°0 §°g 60°0 000" 0 0zZ0°0 L0000 608 4
$0T°1 000°0 8°¢ 600 000°0 0Z0°0 L00'C 608 €
$VI1°1T 10070 0°9 6770 000°0 €20°0 L00°0 608 4
$12°1 100°0 r°9 2870 0000 820°0 800°0 608 1
adeys anyeA anNTeA UOTIBRTABQ
PEOT 8dUBTIEBA  WNS wnwixel WNWIUTW pIepuels uesy N Inoy
308 butads sbuey-usao
$00°00T 89L°0 ST00L £V °8 000°0 9.8 0 92970 6111 T1e301
$26°0 100°0 F-o LS°0 000°0 92070 90070 6TTI 124
$80°1 10070 9L A 00070 620°0 L00°0 6TIT €C
$66° 1 L00°0 6°€ET S0°¢ 00070 S80°0 Z10°0 6111 [44
$€9°¢€ 8710°0 ¥ se I1°¢ 00070 FEL"O €20°0 6T1T 124
$6€°¢G 0Z0°0 S°LE 961 000°0 vt 0 €€0°0 6TTT 0c
%0076 0€0°0 1°€9 9 °Z 000°0 7] 960°0 BTITI 61
%T0°9T 650°0 [AAN! 86°1 0c0°0 SECT0 00T°0 6111 81
$9T° 1T 6£0°0 Z°8L LL°T 000°0 L6T°0 0L0"0 6111 Lt
%3279 vZo° 0 8°¢€h ve*e 00070 Fs1 0 6070 6111 91
$61°G €10°0 Po¢€ or°1 000°0 AR 1] €€0°C 6111 ST
$8€° ¥ s10'0 L°0€ 69°C 0000 €21°0 LZ0°0 6TIT vT
$96° 0 €10°0 8 e A 00070 [ARS0) T€00 6TTT €1
$69°6 Zie’o 6°6¢€ 90°1 000°0 11170 9€0°0 6111 ¢t
$69°¢ 010°C 6762 %¢€°1 00070 660°0 €2070 6T1T 1T
$LT° 0 0T0°0 2°62 [4 0 000°0 660°0 9z0°0 6111 ot
$€8° 90070 6°€E 88°0 000°0 LLo"0 0800 6TTT 6
$66° € p00 0 0°82 0870 0000 990°0 §20°0 6111 8
$€8° 1 100°0 AN 95°0 000°0 8£0°0 T10°0 6T1T L
$€6° 1 100°0 STET 0670 000°0 €€0°0 210°0 6111 9
$GL°0 000°0 Z°s 60°0 000°0 91070 S00°0 6T1T S
$8L°0 000°0 §°G 2] 000°0 12070 S00°0 6111 4
$¥L°0 000°0 [ 0Z°0 000°0 LT0°0 S00°0 67111 €
%$28°0 100°0 8°G ZLto 00070 L20°0 S00°0 6111 4
$€8°0 T00°0 - 19°0 000°0 |24V S00°0 6111 T
adeys antep aniep  uoTaetasq
pEOT @sUETIEA UM WNWTXER WOWIUTW PpJIepuels uesy N _Inoy
308 I9UTM obuey-usap
686T ZT:LE:¥0 LZ xd¥ nyl uxd -’ IYyA0SIDOS

E-16



%$00°00T 00F " 0€C

adeys
peo]

8L870 z°78¢
0TL"0 - 4°14
9vz°o 8°12¢
81¢°0 §° 112
S¥Z°0 67522
S0v°0 87292

BDUPTIERA ung

a3ods

686T 2S:LE:v0 Lz xdy nyg

€°TP90T €L°LTT 000°0 6LT°S1 0€0°TZ 906 Te30lL
Zv°8 000°0 66870 8G69°C 906 ve
8G°L 000°0 L00°1 86L°0 906 34
SL g 00070 180°1 SE€6°0 906 [44
1€°6 00070 111 0ET"T 90¢ 154
00°8 000°0 SIC°1 ¥91°T 906 0Z
0b°6 00070 oLe 1 €92°T 90¢ 61
3076 00070 99€°1 SZZ°1 906 81
8L"6 c00°0 PLTT ¥66°0 90¢ L1
€9°0T 000°0 €60°1 62870 90§ 91
6€°8 000°0 010" 1 €LLTO0 906 St
60°L 000°0 086°0 8SL°0 906 [ A
Zs°8 000°0 9€T°1 €¥8°0 906G €1
96°L 00070 60T°1 688°0 906 T
9T°¢L 000°0 [4 896°0 906 1T
b6°6 00070 962°1 SLO"T 90¢ o1
Z8°¢T 000°0 68V T 612°T 906 6
06°0T 000°0 6LS°1 062°T 906 8
L1t 000°0 282°1 080°T 906 L
It°9 00070 LE6™O SGL"0 90§ 9
"6 00070 Zvs-o 29G6°0 90§ S
06°% 000°0 96%°0 8EV°0 20§ |4
6€°G 000°0 99%°0 81¥°0 90§ €
4584 000°0 S6% "0 LY®*0 906 4
267V 00070 LEYTO 61S°0 90§ T
antep snlep uoIlETA3]
WOWTXEN UNWTUTW PpIBpURlS UEaR N Inoy

SI9389Y JIo3eM OTIL09TIH

uxd - ayymabps

E-17



Appendix F. Smoothing the Time-Temperature Matrices

The analysis of PG&E and SCE air conditioning data to develop new time-temperature matrices
for the CEC’s Residential Peak Model (Section V) was limited by the range and numbers of
observations found during the monitoring period. - Many values at temperature-humidity
extremes (both high and low) were not observed in the historic data. Moreover, the measured
data exhibited uneveness across adjacent values when plotted. Intuition suggests that the time-
temperature matrices ought to behave smoothly for the range of both observed and un-observed
time and temperature-humidity values.

This appendix describes preliminary work to develop a statistical method for smoothing the ran-
dom fluctuations in the observed matrix of load vs. time-of-day and temperature-humidity
index. We begin with a formal description of thé the assumptions behind the fitting procedure
and the mathematical model used. We continue with a presentation of our preliminary results
for the central and room air conditioner loads from both the PG&E and SCE data.

Assumptnons in the Model

The model we use.for 9moothmg, the load data arises from the following observations about the
data. First, at any given hour, the air conditioning load appears to increase with increasing tem-
perature.! Second, at a given value of the temperature, the load appears to vary smoothly across
the day. Third, the load appears to approach a maximum value at extreme temperatures which is
independent of the time of day. One way to think of this behavior is that the observed load
equals the average installed air conditioner capacity times the probability that the average air
conditioner is on; thus, the probability increases with temperature, approaching one at very high
temperatures, and that it varies smoothly from hour to hour. The model is derived from these
probabilistic considerations.

We make the foilowing'forrnal éssumptions:

1. Weather conditions can be measured in some scalar index, whose effect on electric con-
sumption is monotonic. In other words, we assume that the many components of "weather"
(which includes elements like temperature, humidity, cloudiness, angle of incidence of sun-
light, etc.) can be adequately represented for the purpose of predicting electric consumption
by a scalar-valued index. Furthermore, we assume that index can be formed in such a way
that electric energy consumption is monotonic in that index, i.e., it only rises or only falls

- with increases in the index, never both. :

2. There exists some maximum energy demand occurring at some extreme (not necessarily
infinite) levels of this index. That maximum demand is of interest and should be explicitly

- identifiable in the model. Furthermore, although this maximum demand is unchanging
across different periods of the day, the level of the weather index necessary to bring it about

I For simplicity, we will discuss the model in terms of the air conditioning load and use temperature as a generic
label for the appropriate weather index.
2 For simplicity and tractability, that index will most commonly be based on temperature and/or humidity only.
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may vary over the course of-the day. This assumption effectively says that, regardless of
the time of day, if weather conditions become extreme enough, the maximum demand will
be reached.

.» We choose to model average electric demand for any given hour as being predicted by a max-
imum demand level times a'two-parameter Weibull probability distribution on the weather
index. The Weibull probability density is gwen by: A

o t*
Lyt exp|— (%)

B B B
The parameters o and f of the Weibull distribution each have an explicit dependence on the
time-of-day; we choose to model that dependence as having a sinusoidal character with 12-
and/or 24-hour periods. Another way of looking at this is that we have incorporated a smooth
dependence of the distribution with time of day by expanding o and B in a Fourier series and
keeping only the lowest frequenmes

W(a,B) =

Both of the assumptions enumerated above are implicit in the selection of this model. The
choice of a probability distribution on the weather index gives us (1) the monotonicity of
response to changes in the weather index, and (2) the increase to some maximum value which is
constant across the day. The time-varying dependence of the parameters of the Weibull dlsmbu—
tion affects neither of these while providing a smooth response from hour to hour.

The choice of a Weibull distribution is made primarily for ease of analysis as it has a particularly
simple analytical form. However, it also has specific characteristics which make its use as a
model slightly problematic unless we can assume that those same characteristics exist in the
data. Foremost among these is its skewness; the Weibull distribution has a fairly long and gently
sloping left tail and a relatively short and steep right tail. Using it to model the dependence of
electric demand on a weather index implies the same characteristics should exist in that depen-
dence. Effectively, by using a Weibull distribution, we are assuming that the rate of increase of
demand (as the weather index increases) is slow at low levels of the index and becomes larger at
intermediate levels. At some level of the index not much below a level sufficient to produce
maximum total electric demand, the rate of increase of demand pcaks The rate.of increase then
tapers off again as the maximum is approached.

The choice of a Weibull distribution also imposes on us specific relationships between the shape
parameter o and the scale parameter . The first of these is that a is inversely related to the
coefficient of variation of the distribution, i.e., & goes to infinity as the coefficient of variation
goes to zero. Thus, a small value of o corresponds to a relatively "wide" Weibull distribution,
one which rises smoothly and slowly from low levels of demand to high levels (at some extreme
value of the weather index). Similarly, a large value of a corresponds to a relatively "narrow"
Weibull distribution, one which rises very sharply and suddenly from low levels of demand to
high levels at some specific value of the weather index.
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That point at which the rate of increase of demand is steepest is the mode of the distribution, and
has the value ‘

o 1/a

a—1 J

.mode = B[_ -

whenever a is greater than or equal one. For "reasonable" values of o estimated from actual
data sets (generally o greater than five or six), this value is just slightly less than B, or, in other
words, the value of B3 is usually a slight overestimate of the position of the mode of the distribu-
tion.

We use the following notation:

t = the weather mdex (commonly just temperature hence the notatlon "t")
h = the time-of- day index (commonly ]ust hours onal to24 scale hence the notation
Nhll)
L(h,t) = the estimated average electric load at hour h and weather index t; i.e., the depen-

dent variable to be fitted to independent variables h and t.

Oh.t = the estimated standard deviation of normally-distributed additive error in L(h,t),
' i.e., L(h,t) is modeled as being an estimate with a Normal distribution whose mean
1s the true value of the average load given h and t and whose error has standard
devratxon O t- :

M = the maximum average elecmc consumption - reached at some "extreme enough"

value of the weather index t.
o = the "shape" parameter of the fitted Weibull distribution.
B = the "scale” parameter of the fitted Weibull distribution.

With thls notation, we propose to model average electrlc load as
Ly = L(ht)+e(ht) : W
= MF(t) + e(h,t), '

where Fy(t) is a Welbull(a B) probabrllty distribution with shape parameter “a(h) and scale
parameter B(h) each having an expllut dependence on the time-of-day h -and e(h,t) is an error
term dlsmbuted as'N(0,0y, ).
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Equation (1) expands out as

L(ht) = M[l—exp[—(t'(p)“]], (2)

where t’ is just a rescaling of the weather index
t—t . 4
o if load is directly related to t

tmax - tmin
t = <
t—t

— if load is inversely related to t

t

min ~ “max

\

to make the calculations numerically tractable. Parameters o(h) and B(h) are dependent on the
time-of-day h through the following relationships:

- Bh) = el + c25in[h;:4C3 '27{J _ -3

ah) = ¢4 + c55in[h;4CG -2nJ + c7sin{h1~2cs -Zn]. @

For a given set of estimated data L(h,t), our problem is to choose ¢l,...,¢8 and M so as to
minimize the sum of squared residuals : '

~ 2
—_ L(h9t) - L(hat)
R=Z {w(o.,','t;L(h,t>)J )

where w(*) is a "weighting function" that may depend on both Gh',i and L(h,t).

With this parameterization, both the shape parameter a(h) and the scale parameter B(h) vary
smoothly over the course of a 24-hour day. We have modeled a(h) with somewhat more com-
plexity than B(h), allowing it to be represented by two sine waves of different periods (24 hours
and 12 hours) and different heights (¢5 and ¢7, respectively). Each sine wave is also allowed a
different "shift" (¢6 and ¢8), so that the maximum of the 24-hour wave is reached at the hour
(6 —¢6) and the maximum of the 12-hour wave is reached at both 3—¢8 and 15—¢8. The value
of au(h) for any particular value of h is the sum of the base level ¢4 plus both of these two sine
waves. By comparison, the scale parameter B(h) is modeled as varying from a base level ¢l in
only one 24-hour sine wave, with height ¢2 and shift ¢3.

Results for PG&E and SCE Central and Room Air Conditioning

We used this model to fit both summer central and room air conditioning data from the PG&E
and SCE metering studies. Section VI compared the peak day load shapes developed from
application of these matrices to selected peak day weather data. In this sub-section, we describe
the fitting procedures and illustrate the resulting matrices.
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. We deliberately chose a slightly unusual weighting function for use in equation (5). The weight-
ing function we used was- ’

Oh,t
Lh,t)

i.e., the coefficient of variation of the data L(h,t), rather than the more commonly-used standard
deviation. We recognize that the common practice of setting the weight function w(+) equal to
the estimated standard deviation of the assumed additive normal error e(h,t) in equation (1)
eliminates the assumed heteroscedasticity of the data, a desirable goal. However, in this case,
combinations of time-of-day and weather that produce extremely low electric loads also produce
less variation in that load; the result was that low values of L(h,t) were generally estimated with
much greater accuracy (i.e., smaller values of oy, than high levels. This led the residual-
minimizing algorithm to fit the small values of load much more accurately than the large values.
Since the goal of the analysis was to estimate the dependence of maximum electric load on
weather and time-of-day effects, this result seemed counter-productive. Substitution of the
coefficient of variation in place of the standard deviation in w() places greater weight on larger
values of load. Essentially, we place greater emphasis on fitting those data points L(h,t) which
are proportionally well-estimated (i.e., those that have a small coefficient of variation) rather
than those which are absolutely well estimated.

w(oppLh,t) = ©)

Figures F-1 through F-4 present the fitted matrices. This model produced fitted values which
were visually very satisfying (i.e., they varied smoothly in an intuitive fashion, and very rarely
produced a fitted data point more than two standard deviations away from the actual data point).
Because the objective of the procedure was to obtain a smooth representation of the data and
because of the weighting scheme used, we did not consider it appropriate to make any tests of
"goodness of fit". If a more accurate representation is needed, the number of terms in the Fourier
series for oi(h) and B(h) could be increased.

The analysis presented should be regarded as exploratory and preliminary in nature. We antici-
pate future work to explore other representations of the weather index (currently, we are using a
temperature-humidity index), different probability density functions, and most importantly addi-
tional validation with measured data.



Figure F-1.

PG&E Central Air Conditioning Time-Temperature Matrix - Smoothed.
Developed through application of the 8-parameter fitting procedure to the
PG&E central air conditioning time-temperature matrix presented in Section
V. Peak day load shapes developed from application of this matrix to selected
peak day weather conditions are presented in Section VL.
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Figure F-2.

PG&E Room Air Conditioning Time-Temperature Matrix - Smoothed.

Developed through application of the 8-parameter fitting procedure to the
PG&E room air conditioning time-temperature matrix presented in Section V.
Peak day load shapes developed from application of this matrix to selected
peak day weather conditions are presented in Section VI.
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Figure F-3.

SCE Central Air Conditioning Time-Temperature Matrix - Smoothed.
Developed through application of the 8-parameter fitting procedure to the
SCE central air conditioning time-temperature matrix presented in Section V.
Peak day load shapes developed from application of this matrix to selected
peak day weather conditions are presented in Section VI.
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Figure F-4.

SCE Room Air Conditioning Time-Temperature Matrix - Smoothed.
Developed through application of the 8-parameter fitting procedure to the
SCE central air conditioning time-temperature matrix presented in Section V.
Peak day load shapes developed from application of this matrix to selected
peak day weather conditions are presented in Section VL
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